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PART I - DECLARATION 

SITE NAME AND LOCATION 

V-Tallk~ (TSF-09 aid TSF-18) a id  
PM-2A Tailks (TSF-26) and TSF-06, Area 10, 

at Test Area North, Waste Area Group 1, Operable Unit 1-1 0 
Idaho Natioiial Engiiieeriiig and Enviroiimeiital 

Laboratory (CERCLTS TD 4890008952) 
Idaho Falls, Idaho 

Test Area North (TAN) is one of nine major facilities at the Idaho National Engineering aiid 
Environmental Laboratory (INEEL), a U. S Department of Energy (DOE) facility located in southeastern 
Idaho, 51.5 lun (32 mi) west of Idaho Falls. The lNEEL encompasses approximately 2,305 km2 (890 mi2) 
of tlie northeastern portioii of tlie Eastern Snake River Plain and extends across portioiis of five counties: 
Butte, Jefferson, Bonneville, Clark, aiid Bingham. The TAN complex, near the northern end of the 
INEEL, extends over an approximately 30-kin’ (l2-ini2) area. The Technical Support Facility (TSF), 
which is centrally located within TAN, covers an approximate 460 by 670-m (1,500 by 2,20047) area and 
is surrounded by a security fence. The V-Tanks (TSF-09 and TSF- 1 X), the PM-2A Tanks (TSF-26), and 
the Reactor Vessel Burial Site (TSF-06, Area 10) are located within the TSF Waste Area Group 
(WAG) 1 iiicludes facilities throughout TAN. Operable Unit (OU) 1-10 was developed to 
comprehensively address those remedial activities at TAN not addressed in other Records of Decision 
(RODS). 

STATEMENT OF BASIS AND PURPOSE 

This ROD Ameiidinent and Explanation of Significant Differences (ESD) documents inodificatioiis 
and clarifications to the remedial actions for three sites: the V-Tanks (TSF-09 aiid TSF- I X), the PM-2A 
Tailks (TSF-26), and the Reactor Vessel Burial Site (TSF-06, Area 10). The original selected remedial 
actions for these sites were docuineiited iii the Final Record of Deci\ion,fiir Tesl Areu North, Operable 
Unil 1-10 (DOE-ID 1999a [DOE/ID-10682]) (the 1999 ROD). 

For the V-Tanks, a ROD Amendment is necessary because modification of the original selected 
remedy for tlie V-Talks conteiits was required after the proposed technology became commercially 
unavailable, and the risk of it remaining unavailable was considered to be too high to proceed under the 
existing 1999 ROD. The original remedy for the piping used to transfer waste to and from the tanks, the 
tanks, and the in-line sand filter is not changed significantly by this ROD Amendment. 

For the PM-2A Tanks site, an ESD is necessary because a significant change that does not 
fiindamentally alter the overall cleanup approach is being made to the component of the original selected 
remedy coiiceniiiig reinoval a id  treatment of the tank coiiteiits. New iiiforinatioii froin analysis of the 
tank during remedial design activities indicates that by making this change, remediation of the PM-2A 
Tanks site can be completed more quickly; at a lower cost, and with a significant reduction in potential 
risk to workers, human health, and the environment. 

In addition, a clarification is necessary for the V-Tanks and the PM-2A Tanks site because a 
change that does not fundainentally alter the overall cleanup approach is being made to the component of 
the origiiial selected remedy concerning reinediatioii of coiitamiiiated soil at each of these sites. Since the 
I999 ROD was signed, new information has been generated from sampling and analysis of the soil at 
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both of these sites, resulting in the need to clarify the soil remediation portion of the remedies for these 
sites. 

For the Reactor Vessel Burial Site (TSF-06, Area 101, an ESD is necessary because public 
comments and internal reviews revealed the need to reclassify this site as “No Further Action” (from its 
previous listing as “No Action”) and to apply appropriate institutional controls. 

The modifications presented i n  this ROD Amendment and ESD were chosen in accordance with 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
(42 USCg 9601 et seq.), as amended by tlie Superfund Amendments and Reauthorization Act of 1986 
(SARA), and the Natioiial Oil a id  Hazardous Substances Pollution Contiiigeiicy Plan (NCP). Tlie 
documents that form the basis for the decisions made in this ROD Amendment and ESD are contained in 
the Administrative Record for OU 1-10. The decisions documented in this ROD Amendment and ESD 
satisfy the requirements of the Federal Faciliiy Agreemen1 and Con wni Order,for lhe Idaho Naiional 
Engmeenng J,aboratory (FFAKO) (DOE-TD I99 I )  entered into among the DOE, the U.S. Environmental 
Protection Agency (EPA), and the State of Tdaho. 

Tlie DOE Idaho Operations Office (NE-ID“) is the lead agency for the remedy decisions under 
Executive Order 12580. The EPA approves the decisions and, along with the Idaho Department of 
Environmental Quality (IDEQ), has participated in tlie selection of the remedies described in this 
document. The IDEQ coiicurs with the amended remedies. The DOE, EPA, aid IDEQ are collectively 
referred to as “the Agencies” in this document. Within the N E L ’ s  environmental restoration program, 
this action is being undertaken within tlie project designated OU 1-10. OU 1-10 is the comprehensive 
investigation for CERCLA sites within WAG 1. 

V-Tan ks (TSF-09 and TSF-I 8) 

The V-Tanks are being remediated to prevent any potential fiiture release of the tank contents to 
the environment. Tlie contents of the V-Tanks are primarily aqueous sludge contaminated with 
radoiiuclides, organic compounds (including polychlorinated biphenyls [PCBs]), and inorganic 
contaminants (iiicludiiig metals). Some of the soil surrounding the tanks is contaminated, principally with 
Cs- 137 and CO-60. The contamination originated from accidental releases during periodic pumping 
operations to remove excess liquid from the V-Tanks (Section 4.1.6 of the C3mprehensive Remedial 
Imestigation Feasibility 3ttudy.fi.v the Test Area North Operable tinit 1-10 at the Idaho National 
Engineering and Environnzentaf Laboratoty [RLTS] [DOE-ID 19971 provides more information about 
V-Tanks operations). Tlie surrounding contaminated soils and associated piping will be remediated along 
with the V-Tanks. 

Tlie original selected remedial action for the V-Tanks contents documented in tlie 1999 ROD was 
identified as “Alternative 2: Soil and Tank Removal, Ex Situ Treatment of Tank Contents, and Disposal.” 
However, the n o n - N E L  facility selected to treat the tank contents became no longer available for 
carrying out the type of treatment called for in the selected remedy, and no other non-INEEL facility is 
available that can perform the treatment specified in the selected remedy. Therefore, it was necessary to 
select a new remedy for the tank contents. As stated before, although significant changes are not being 
made to the part of the remedy that deals with the removal and disposal of contaminated soil from around 
the tanks and the tanks themselves, these parts of the remedy are being modified for clarity. 

a The abbreviation NE-ID signifies that the U S Departiiient of Energy, Idaho Operations Office (which was abbrewated 
DOE-LD before October 1, 2003) reports to the DOE Ofice of Nuclear Energy, Science and Technology 
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After reviewing potentially applicable treatment techniques, three technologies (with multiple 
variations) were selected for the formal evaluation process in 2002 and 2003. The evaluation emphasized 
currently available, cost-effective, safe, and feasible treatment, storage, and disposal options. Tlie 
technology identified as the best alternative is chemical oxidationheduction followed by stabilization. The 
technology will be implemented on the INEEL, primarily at the V-Tanks site or adjacent areas 
(e.g., TAN 607) as necessary to facilitate remediation. Therefore, in accordance with Section 117(c) of 
CERCLA and Section 300.435(~)(2)(ii) of tlie NCP, and pursuant to tlie 1999 ROD, this ROD 
Amendment has been prepared to document the changes. 

Tlie amended remedy identified iii this ROD Ameiidmeiit is iiiteiided to be tlie filial action for 
remediation of the V-Tanks. All public participation and documentation procedures specified in  NCP 
Sections 300.435(~)(2)(ii) and 300.825(a)(2) were conducted as required, including issuing a proposed 
plan (the New YroposedYIan for the V-lanks C‘ontents (1%-09 m d  1Sk-18) at 1 est Area North, 
Clperahle lJn// 1-10 [DOE-ID, EPA, and IDEQ 20031) that highlighted the proposed changes. 

PM-2A Tanks (TSF-26) 

Like the V-Tanks, the PM-2A Tanks are being remediated to prevent any potential future release of 
tank contents to the environment. Tlie PM-2A Tanks contain solidified sludge contaminated with 
radionuclides, organic compounds (including polychlorinated biphenyls [PCBs]), and inorganic 
contaminants (including metals). Unllke the V-Tanks, essentially no free liquids are present in these tanks 
because in 1981 tlie tanks were partially filled with material to absorb free liquid. However, as with tlie 
V-Tanks, some of tlie soil surrouiidiiig tlie tanks is contaminated, principally with Cs-137. The 
contamination originated from accidental releases during periodic pumping operations to remove excess 
liquid from tlie PM-2A Tanks (Section 4.1.6 of the 1997 RUFS provides more information about PM-2A 
Tanks operations). Tlie tanks are part of a system that includes ancillary piping and equipment within tlie 
area designated as the PM-2A Tanks site. The surrounding contaminated soils and associated piping will 
be remediated along with the PM-2A Tanks. 

The original selected remedial action for the PM-2A Tanks contents documented in the I999 ROD 
was identified as “Alternative 3d: Soil Excavation, Tank Content Vacuum Removal, Treatment, and 
Disposal.” However, during remedial design activities, including additional sampling, tlie Agencies 
determined tlie tanks were structurally stroiig enough that they could be removed intact, with tlie coiiteiits 
still inside. As described in Section 7.2.2.2 of the 1999 ROD, “removal and decontamination [of the tank 
contents and the tanks themselves] increase the chance of worker exposure and, therefore, lower tlie 
short-term effectiveness.” In addition to avoiding potential worker exposure, removal of tlie tanks with 
the contents inside will cost less and require less time to complete remediation. As provided in the 
original selected remedy, the tank contents will be treated as necessary to meet land disposal restrictions 
(LDRs) and stabilized to meet other waste acceptance criteria (WAC) for disposal at tlie M E L  
CERCLA Disposal Facility (TCDF) or other approved facility. Treatment will take place at or adjacent to 
the PM-2A Tanks site (e.g., TAN 607) as necessary to facilitate remediation. 

As stated above, although significant changes are not being made to tlie part of tlie remedy that 
deals with the removal and disposal of contaminated soil from around the tanks and the tanks themselves, 
these parts of the remedy are being modified for clarity. 

Reactor Vessel Burial Site (TSF-06, Area I O )  

TSF-06, Area 10, is tlie designatio11 for tlie Reactor Vessel Burial Site. This potential release site 
was evaluated as part of the WAG 1 Comprehensive RT/FS and, as documented in the 1999 ROD, it was 
determined to be a “No Action” site. The empty, irradiated reactor vessel is contained in a metal storage 
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tank below the ground surface. No pathway to human or ecological receptors exists; thus, no cleanup is 
required. 

However, during public participation activities conducted in 2003 in connection with the New 
Propowd Plan for the lT-Tanks Content7 (TSF-09 and TSF-18) at Te\t Area North, Operable Unit 1-10 
[DOE-ID, EPA, and IDEO 2003]), a coininenting group submitted questions about this site. A review was 
conducted by the Agencies of the relevant documentation, and it was determined that although no 
pathway exists, potential residual contamination precludes unrestricted land use. The site should be 
categorized as a “No Further Action” site and protected with institutional controls. The Institutional 
Conirol Plan fiir Te\l Area Norlh Wmle Area Group 1 (INEEL 2000b) will be modified to include 
appropriate institutional controls for this site. Detailed language has been added in Section I I .3 of this 
ROD Amendment and ESD directing this change to the 1999 ROD. The Agencies appreciate the 
dedication of this public group in bringing the oversight to their attention. The Agencies are pleased to 
observe that this confirins the value of the design of the CERCLA public involveinent process. 

ASSESSMENT OF THE SITE 

The response actions selected in this ROD Amendment and ESD are necessary to protect public 
health, welfare, and/or the environment froin actual or threatened releases of hazardous substances into 
the environment. Such a release or threat of release may present an imminent and substantial 
endangerment to public health, welfare, or the environment. 

DESCRIPTION OF THE AMENDED REMEDY FOR THE V-TANKS 

The complete amended remedy for the V-Tanks is Soil and Tank Removal, Chemical 
OxidationReduction with Stabilization of Tank Contents, and Disposal. The major treatment activities 
will take place at the V-Tanks site or in adjacent areas (e g., TAN 607), as necessary to facilitate 
remediation. The amended remedy will prevent unacceptable exposure of workers, the public, and the 
environment to containinants in the V-Tanks. This remedial action will permanently reduce the toxicity 
and mobility of the contamination in the V-Tanks. It will meet the final remedial action objectives 
(RAOs) by removing the source of contamination and, thus, breaking the pathway by which a future 
receptor may be exposed. This will be the final action for this site. The portion of the amended remedy 
that addresses removal and treatment of the V-Tanks contents will address the principal threat posed by 
the V-Tanks contents. 

The amended remedy changes the actions that will be taken for the V-Tanks contents. The tank 
contents will be removed and treated as necessary to meet LDRs. Treatment includes addition of a 
chemical oxidant/reductant used to destroy tlie organic compounds followed by stabilization. The waste 
then will be dsposed of at the ICDF or other approved facility. The ICDF was designated by the 
Agencies in the Final Record of Decision jor the Idaho Nuclear Technology and Engineering Center, 
Operable Unit 3-1 3 (DOE-ID 1999b) as an appropriate disposal facility for all 1NEEL-generated 
CERCLA waste that meets the ICDF’s WAC. This amended remedy meets the applicable or relevant and 
appropriate requirement (ARAR) (40 CFR 76 1.6 I [c]) for a risk-based approach to remediation of the 
V-Tanks contents. Finally, pursuant to the original remedy selected in the 1999 ROD and refined in the 
Explanalion of Sign$canl Dfercnce.v,fiir [he Record of Decision.fiir lhe Tesl Area Norlh Clperuhle 
tinit 1-10 (DOE-ID 2003a [DOE/TD- I I OSO]), the surrounding contaminated soil, the tanks, and debris 
will be removed and disposed of at the ICDF or other approved facility. The final remediation goal (FRG) 
for soil surrounding the V-Tanks is 23.3 pCi/g for cesium-137 (Cs-137). 

The amended remedy for the V-Tanks (TSF-09 and TSF- IS) consists of I5 components divided 
into three subsets-(1) new or modified components of tlie amended remedy, (2) components of the 
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original remedy that are clarified aiid remain in effect, and (3) components identified in the 2003 ESD 
that are in effect, as follows: 

New or Modified Components of the V-Tanks Amended Remedy 

1. 

2. 

3 .  

4. 

5 .  

6. 

7. 

8. 

9. 

Conducting further sampling a d o r  analysis of the V-Tanks contents to support refinement of the 
Resource Conservation aiid Recovery Act (RCRA) (42 USCg 690 I et seq.) characteristic 
evaluation to determine whether treatment is required for underlying hazardous constituents. The 
results of this step will be subject to review and concurrence by the Agencies. 

Consolidating andor blending of the tank contents to the extent practical to facilitate management 
of tlie waste as one homogenous waste stream. If laboratory studies on sludge treatment 
demonstrate a clear benefit, some of the liquid excess froin the treatment process may be decanted 
and treated separately froin the remainder of the waste. 

Continued temporary use of Tank V-9 for storage until the contents of that tank are removed for 
transfer to another V-Tank. Contiiiued temporary use of Tanks V-1, V-2, and V-3 without 
secondary containment for storage of waste prior to treatment, blending waste prior to treatment, 
andor providing an accumulation location for treated waste prior to stabilization. 

Chemically oxidizing/reducing the VOCs in the V-Tanks contents as necessary to meet applicable 
RCRA LDR FOOl treatment standards in accordance with A R A R s  as well as ICDF or other 
approved disposal facility WAC. Chemical oxidatiodreduction of PCBs will be performed as 
necessary to demonstrate no unreasonable risk to human health and the eiiviroiuneiit, as part of a 
PCB risk-based management strategy developed under 40 CFR 761.6 l(c). Chemical 
oxidatiodreduction will be required for specific underlying hazardous constituents (e.g., BE") if 
the waste is confirmed to exhibit an RCRA characteristic. Laboratory studies will be conducted to 
optimize the choice of specific oxidant(s)/reductant(s) (e.g., peroxide) and to optimize the 
treatment process. The treatment process selected may be multi-stage and will be conducted ex situ 
at the V-Tanks site or in adjacent areas (e.g., TAN 607), as necessary to facilitate remediation. 

Performing additional treatment (e.g., solidification, stabilization) of the V-Tanks contents as 
necessary to meet ICDF or other approved disposal facility WAC. 

Disposing of the treated tank contents at the ICDF or other approved facility. 

Removing and disposing of tlie V-Tanks and associated piping at the lCDF or other approved 
facility. 

Shipping treatment system off-gas residues and other secondary wastes to the ICDF or an approved 
treatment facility as necessary based on characterization of the wastes. 

Components from the V-Tanks Original Remedy that are Clarified 

Excavating containinated soil: 

Excavating contaminated soil that exceeds the FRG to a maximum of 3 in (10 ft) below 
ground surface (bgs) 

0 Excavating additional soil below 3 m (10 ft) bgs to the extent necessary to remove the 
V-Tanks and associated piping. 
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10. Disposing of the contaminated soil at an approved soil repository. 

11. Performing post-remediation soil sampling to verify FRGs are met and to analyze for additional 
contaminants if excavation indicates a release of the V-Tanks contents: 

0 For contaminated soil less than 3 in (10 ft) bgs, perform post-remediation sampling to verify 
FRGs are met 

0 For contaminated soil more than 3 m ( I  0 ft) bgs, perform post-remediation sampling to 
determine the need for institutional controls 

0 For contaminated soil beneath the V-Tanks and piping where there is evidence of a release 
(either a leak from a V-Tank or the associated piping), perform post-remediation soil 
sampling at the bottom of the excavation to analyze for V-Tanks contaminants to support a 
risk analysis that supports a potential revision to the FRGs and a determination of the need 
for fLirther actions. This determination could lead to application of institutional controls, 
fiirther remediation, or no action 

0 For contaminated soil beneath the V-Tanks and piping where there is no evidence of a 
release from either the V-Tanks or the associated piping, perform post-remediation soil 
sampling to determine the appropriate institutional controls, if any, for this site. 

12. Filling the excavated area with clean soil (soil that meets remedial action objectives [RAOs]) and 
then contouring and grading to the surrounding elevation. 

13. Establishing and maintaining institutional controls consisting of signs, access controls, and 
land-use restrictions, depending on the results of post-remediation sampling. Institutional controls 
will be required if residual contamination precludes unrestricted land use after completion of 
remedial action. 

Components from the 2003 Explanation of Significant Differences 
for the V-Tanks 

14. Further characterizing the surrounding contaminated soil and further defining the corresponding 
area of contamination. 

15. Adding AFL4Fb for managing PCB remediation waste (as described in Section 9). 

Remedial action objectives for the V-Tanks site will be met through the completion of active 
remediation (projected for 2007) and implementation of institutional controls. As stated in the 1999 ROD 
(DOE-ID 1999a), the amended remedy continues to address the risks posed by the V-Tanks by effectively 
removing the source of contamination and, thus, breaking the pathway by which a future receptor may be 
exposed. 

STATUTORY D ETE RM I N AT1 ON 

The amended remedy for the V-Tanks is (a) protective of human health and the environment, 
(b) complies with federal and state requirements that are applicable or relevant and appropriate to the 
remedial actions, (c) is cost effective, and (d) utilizes permanent solutions and alternative treatment (or 
resource recovery) technologies to the maximum extent practicable. 
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This amended remedy for the V-Tanks also satisfies the statutory preference for treatment as a 
principal element of the amended remedy (i.e., reduces the toxicity, mobility, or volume of hazardous 
substances, pollutants, or contaminants as a principal element through treatment). 

Under the amended remedy, the waste currently in  the V-Tanks will be removed; however, 
pursuant to the original remedy, contaminants in the surrounding soil may remain at tlie V-Tanks site 
after active reinediatioii above levels that allow for unlimited use and unrestricted exposure. If so, 
institutional controls consisting of signs, access controls, aiid land-use restrictions will be established aiid 
maintained In addition, a statutory review will be conducted within 5 years after initiation of remedial 
action, and at least every 5 years thereafter tln-ougli tlie standard CERCLA 5-year review process. The 
reviews will be conducted to ensure that the amended remedy is protective of human health aiid the 
environment. This provision does not preclude more frequent reviews by one or more of the Agencies. 

RECORD OF DECISION DATA CERTIFICATION CHECKLIST 

The following information about the V-Tanks is included in the Decision Suminary section 
(Part IT) of this ROD Amendment: (Note: Additional information can be found in the Administrative 
Record for this OU. j 

Contaminants for treatment and their respective concentrations (Part 11, Section 2) 

0 Estimated costs (in net present value [WV] using a 7% discount rate) (Part IT, Section Xj 

0 Key factor(s) that led to selecting tlie amended remedy (i.e., how tlie amended remedy provides the 
best balance of tradeoffs with respect to the balancing and modifying criteria, highlighting criteria 
key to the decision (Part TI, Section 7) 

How source materials constituting principal threats are addressed (Part 11, Section 9.5 j. 

The following information about the V-Tanks is not included in this ROD Amendment because it is 
unchanged from the original 1999 ROD: 

0 Contaminants of coiicern (COCs) and their respective concentrations 

0 Baseline risk represented by the COCs 

Cleanup levels established for the COCs and the basis for these levels 

0 Current and reasonably anticipated future land-use assumptions used in the baseline risk 
assessment and 1999 ROD. 
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Record of Decision Amendment for the V-Tanks 
(TSF-09 and TSF-18) and Explanation of 

Significant Differences for the PM-2A Tanks 
(TSF-26) and TSF-06, Area IO, at Test Area North, 

Operable Unit 1-10 

PART II - DECISION SUMMARY 

I. INTRODUCTION AND STATEMENT OF PURPOSE 

This Record of Decision (ROD) Amendment and Explanation of Significant Differences (ESD) 
documents modifications to the original remedy for thee  sites in Operable Unit (OU) 1-10 at the Idaho 
National Engineering and Environmental Laboratory (TNEEL): the V-Tanks (TSF-09 aiid TSF- I S), the 
PM-2A Tanks (TSF-26), and the Reactor Vessel Burial Site (TSF-06, Area 10). The original remedy was 
documented in the Final Record of Deci5iiin fiir Te5l Areu Norlh, Clperuhle linil 1-1 0 (DOE-ID 1999a 
[DOE/ID-10682]) (the 1999 ROD). 

0 Site Name and Location: 

V-Tanks (TSF-09 and TSF- 1 S), PM-2A Tanks (TSF-26), 
and the Reactor Vessel Burial Site (TSF-06, Area 10) 
Waste Area Group 1, Operable Unit 1-10, 
Tdaho National Engineering and Environmental 
Laboratory (CERCLIS ID 4890008952), 
Idaho Falls, Idaho. 

0 Identification of Lead and Support Agencies: The U.S. Department of Energy (DOE) 
Idaho Operations Office (NE-ID) is the lead agency for the remedy decisions under Executive 
Order 12580. The U.S. Environmental Protection Agency (EPA) approves the decisions and, along 
with the Idaho Department of Environmental Quality (IDEQ), has participated in the selection of 
the remedies described in this document. The IDEQ concurs with the amended remedies. The 
DOE, EPA, and IDEQ are collectively referred to as “the Agencies” in this document. 

0 Statutory Requirements Met: Tn accordance with Section 1 17(c) of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) and 
Section 300.435(~)(2)(ii) of the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP), aiid pursuant to the I999 ROD, this ROD Amendment and Explanation of Significant 
Differences has been prepared to docuinent changes to the 1999 ROD. All public participation and 
documentation procedures specified in NCP Sections 300.435(~)(2)(ii) and 300.825(a)(2), 
including, for tlie V-Tanks site, issuing a revised proposed plan (the New Proposed PIun,fiir /he 
V-Tunks (’ontents (TSF-09 and TSF-18) ut Test Areu North, Operable [/nit 1-10 [DOE-ID, EPA, 
and lDEQ 2003 {Administrative Record No. 24783) {tlie 2003 Proposed Plan)]) that highlighted 
the proposed changes, were conducted as required. 

0 Date of Original ROD Signature: December 14, 1999. 



0 Need for ROD Amendment: This ROD Amendment documents fundamental changes to certain 
features of the V-Tanks original remedy selected in the 1999 ROD. (Information about the 
significant changes at the other two sites discussed in this document are chiefly contained in 
Section I 1 .) No facility is available to conduct the treatment of V-Tanks contents as specified in 
the 1999 ROD. Therefore, the Agencies evaluated several technologies to identify a new alternative 
for remediation of the V-Tanks contents. From this evaluation, the Agencies have selected 
chemical oxidatioidreductioi at the INEEL with stabilization for treatment of the V-Talks 
contents. 

0 Need for Explanation of Significant Differences: The ESD portion of this record 
documents significant changes to certain features of the original remedies selected in the I999 
ROD for the PM-2A Tanks and for the Reactor Vessel Bmial Site (TSF-06, Area lo). The ESD 
portion of this document is contained in Section 11. The remainder of this document chiefly 
concerns the fundamental changes to the V-Tanks. 

0 Location of Administrative Record and Hours of Availability: The documents that form 
the basis for the decisions made in this ROD Amendment and ESD are contained in the 
Administrative Record for OU 1-10, This ROD Ameiidinent and ESD will become part of the 
Administrative Record pursuant to Section 300.825(a)(2) of the NCP. The Administrative Record 
is part of the INEEL’s lnforination Repositories, which are available to the public at the following 
locations: 

INEEL Technical Library 
DOE Public Reading Room 
I776 Science Center Drive 
Idaho Falls, ID 83415 

Hours: 8 a.m. to 5 p.m. Monday through Friday, except as posted 
(208) 526-1 185 

Albertsoiis Library 
Boise State University 
I9 I O  University Drive 
Boise, ID 83725 

Hours: 7 3 0  a.m. to 12 midnight, Monday through Thursday; 7 3 0  a.m. to 8 p.m. Friday; 
I O  a.m. to 8 p.m. Saturday; I O  a.m. to midnight Sunday, except as posted 

(208) 385-1621 

University of Idaho Library 
University of Tdaho Campus 
434 2nd Street 
Moscow, 1D 83843 

Hours: 8 a.m. to midnight, except as posted 
(208) 885-6344 

and on the Iiiteriiet (at lim://ar.iiiel.gov). In addtion, documents that are iiicluded in the 
Administrative Record are listed in Appendix B, Administrative Record Index. 
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2. OPERABLE UNIT 1-10 HISTORY AND V-TANKS 
ORIGINAL REMEDY 

i I 

Figure 2-1. Location of Test Area North at the Idaho National 
Environmental and Engineering Laboratory. 

2.1 V-Tanks History 

The two V-Tanks sites (TSF-09 and 
TSF- IS) have similar attributes and 
are located in the same area (see 
Figure 2-1). Because of the 
similarities between the two sites and 
because they were part of the same 
waste systein (the Intermediate Level 
Waste System), they were evaluated 
together. The V-Tanks site TSF-09 
includes three 10,000-gal (37,850-L) 
underground storage tanks (USTs) 
(Tanks V- I ,  V-2, and V-3), the 
contents of the tanks, associated 
piping, and the surroluidiiig 
contaminated soil. The tops of the 
tanks are approximately 3 m (10 ft) 
below ground surface (bgs). The 
V-Tanks site TSF- 18 includes a 
400-gal(1,514-L) UST (Tank V-9), 
the tank contents, associated piping 
(including an in-line sand filter), and 
the surrouiiding soil The tank is 
approxiinately 2 m (7 ft) bgs. As 
shown in Table 2-1, the coinbiiied 
volume of waste in the tanks is 
approximately 12,000 gal, including 
2,000 gal of sludge and 10,000 gal of 
liquid. 

Table 2-1. V-Tanks capacity and voluine of contents (in gallons). 

Voluine ~ 

Tank Capacity Liquid Sludge Total 

v- 1 10,000 1,160 520 1,680 

v-2 10,000 1,140 460 1,600 

v-3 10,000 7,660 650 8,3 I O  

v-9 400 70 250 320 

Total 30,400 10,030 1,880 11,910 
Source. 2003 Technology Evaluation Report (DOE-ID 2003b) (data rounded) 
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All four tanks were installed in  the early 1950s and were used for about 30 years in a system that 
collected and treated radioactive liquid waste from Test Area North (TAN) operations, beginning with the 
Arcraft Nuclear Propulsion Program in the 1950s and early 1960s. Waste was piped from the adjacent 
research facilities into Tank V-9, where some of the solids were removed. The remaining waste was then 
routed into one or more ofthe larger tanks (V-1, V-2, and V-3). The tanks’ contents are an aqueous 
sludge contaminated with radionuclides, inorganic contaminants (including metals), and organic 
compounds, including polychlorinated biphenyls (PCBs). Nearly all of tlie contaminants in the V-Tanks 
are associated with the solid phase of the sludge. 

During some puinpiiig operatioiis to remove excess liquid from the V-Tanks, there were releases to 
the ground. However, because most of the contamination was retained in the solid phase, which was still 
in the tanks, tlie spilled liquid contained very low concentrations of contaminants. The 1999 ROD 
identified Cs-137 as the only contaminant of concern in the soil above f h r e  residential risk-based levels. 

Table 2-2 lists the primary contaminants in the V-Tanks that affect the selection of an effective 
remedy That table presents information on tlie overall average concentration of the V-Tanks system as 
well as tlie iniiiimuin and inaxiinuin coiiceiitratioii of the contents of any one of the four tanks. These 
values were used in evaluating the effectiveness aiid operability of various treatment alternatives. The 
reader is urged to use caution in comparing these data to other sources of information on the V-Tanks or 
in comparing these values to regulatory levels. The EPA regulations and guidance require different 
statistical treatment of analytical data based on whether they are being used for risk assessment, waste 
characterization, acceptability of treatment options, or compliance with disposal facility acceptance 
criteria. Risk assessments require 95% upper confidence limit (UCL) values. Waste Characterization 
requires 90% UCL values on the amount of material that will leach from the waste in a given timeframe. 
To determine whether waste is acceptable, treatment facilities usually look at average concentrations 
along with maximum and minimum values. Compliance with disposal facility waste acceptance criteria 
(WAC) is usually based 011 90% UCL 011 total concentrations. It is generally inappropriate to compare 
data supplied for one purpose with data intended for another use. The data in Table 2-2 were compiled to 
allow the Agencies to select an effective treatment process. Information supporting the risk assessment 
and waste characterization activities is in the Administrative Record (on the lnternet at http://ar.inel,gov). 

Treatment of the V-Talks contents by the selected remedy will significantly reduce the 
concentrations of the contaminants identified in Table 2-2. Chemical oxidatiodreduction is expected to 
produce a significant reduction in the coiiceiitratioii of organic compounds. Tlie addition of appropriate 
stabilization agents to the chemically oxidizedreduced waste is required to bind hazardous metals aiid 
radionuclides and reduce the leachability and mobility of those materials. The final waste form after 
oxidatioidreductioi and stabilization will require further analysis to eiisure compliance with disposal 
facility acceptance criteria. 

Currently, the V-Tanks (TSF-09 and TSF-18) are administratively controlled. The area is fenced 
and posted with sigiis that identify it as a CERCLA site. No activities can be performed at the V-Tanks 
without notification of tlie appropriate INEEL CERCLA program. Entry into tlie area requires 
radiological control precautions. The purpose of these controls is to keep worker exposures as low as 
reasonably achievable (ALMA) and to prevent the spread of contaminated soil. Tlie controls reduce 
current and future occupational exposure at tlie V-Talks to acceptable levels. 
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Table 2-2. V-Tanks contents contaminants for treatment." 

Concentrationh 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chlorides 

Chromium 

Lead 

Mercury 

Nickel 

Silver 

0 363 

0 146c 

2 1 1  ' 
0 258" 

0 864" 

74 2 

25 8 

12 1 '  

192 '  

4 24' 

1 l x c  

11 5 

3 05" 

299 

20 2 

21 8' 

3 97 

1,880 

454 

1,670 

319 

522 

0 902 

0 359' 

1 2 4 '  

1 1 1 "  

2 34" 

106 

297 

3 6 1 '  

792 '  

164 '  

184 '  

Tetrachloroethylene (PCE) 36.3 438 118 

1, 1, 1 -Trichloroethane (TCA) 0.049 1,770 52.2 

Trichloroethylene (TCE) 0.234 14,500 426 

Bis-2-ethylhexyl phthalate (BEHP) 338.0 919 454 

Aroclor-1260 (a PCB'I 9.99 95.9 17.9 

Cesium-137 

Strontium-90 

Transuranicsd 

528 4,480 988 

1,510 5,180 1,840 

2 03 26 4 4 27 

a The V-Tanks also contain minor concentrations of other elements and compounds that are not included in 
this list because they do not exceed treatment levels or affect the treatment process However, the amended 
remedy is designed to treat all of the tanks contents, includmg these minor constituents 
b A weighted average based on the mass of the entire V-Tanks contents (all four tanks combined) The 
"lowest" concentration is the lowest average concentration measured in any smgle tank for the given 
contaminant The "highest" is the highest average concentration measured m any single tank for the given 
contaminant 

c Some of the morganic concentration values reported in the TER were incorrectly calculated by the pnvate 
laboratory that analyzed the waste Those values have been corrected and the corrected values included in this 
table These changes would not have significantly affected the technology evaluation and selection process 
d The transuranics include plutonium, americium, curium, and neptunium 

Source 2003 Technology Evaluation Report (DOE-ID 2003b), wth corrections for inorganic contaniinants 
from EDF-3868, "V-Tank Analytical Data Calculated Averages and Upper Confidence Limits " 
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A remedy for the V-Tanks was selected in the 1999 ROD for OU 1 -10. The original remedy is 
described in the next section. The Agencies documented changes in the remedies for several OU 1 - 10 
sites, including the V-Tanks, in the Explanation of Sigu,.nlficant D!ffirences for  the Record uf Decision-for 
the Test Area North Operable lJnzt 1-10 (DOE-ID 2003a [DOE/TD-I IOSO]) (the 2003 ESD). For the 
V-Tanks site, the 2003 ESD addressed further characterization of the surrounding contaminated soil and 
fiirther definition of the corresponding area of contamination (AOC). The ESD also addressed a change to 
the applicable or relevant and appropriate requirements ( A R A R s )  for PCB reinediation waste. 

2.2 V-Tanks Original Remedy and Need to Re-Evaluate 
Other Technology Alternatives 

The V-Tanks original remedy selected in  the 1999 ROD was Alternative 2, Soil aiid Tank 
Removal, Ex Situ Treatment of Tank Contents, and Disposal. Under the original remedy, the tank 
contents would be removed, placed into containers, and transported to an approved treatment facility off 
the INEEL. Thermal treatment at the facility would reduce toxicity, mobility, and volume of the 
contaminants The treatment residue would either be returned to the INEEL for disposal at the INEEL 
CERCLA Disposal Facility (ICDF) or disposed of at the Waste Isolation Pilot Plant (WIPP) near 
Carlsbad, New Mexico, or other approved facility. 

The empty tanks and associated piping would be decontaminated, removed, and disposed of at the 
ICDF or other approved facility. The coiitainiiiated soil would be excavated and disposed of at the ICDF 
or other approved facility. Institutional controls such as signs, access control, aiid land-use restrictions 
would be established and maintained as necessary. The estimated capital and maintenance cost for 
implementing the selected remedy for the V-Tanks in the 1999 ROD was $8,893,348 in net present 
value (NPV). 

To implement the selected remedy, a remedial designhemedial action work plan, the 
Comprehensive Remedial Design Remediul Aclion Work Plan fijr /he Tecl Area Norlh, Wacle Areu 
Group I ,  Operable linit 1-10, Group 2 Site\ (DOE-ID 2002b [DOE/ID 108751) (the 2002 RDRAWP), 
was issued. Pursuant to the 1999 ROD, the 2002 RD/RAWP called for treating each phase, liquid and 
sludge, separately. The remedy design included removing and shipping the tank contents to the Allied 
Technology Group (ATG), an out-of-state commercial treatment (vitrification) facility. 

However, the ATG facility stopped offering the thermal treatment called for in the 1999 ROD. In 
addition, other dfficulties with carrying out the remedy selected in the 1999 ROD were revealed during 
the remedial design process. The remedial design for the V-Tanks cleanup indicated that shipping and 
treating the tank contents involved more complexities and cost than had been anticipated. To reduce the 
volume of contaminated material shipped out of state and thereby lower the costs of shipping and 
treatment off the INEEL, the liquid would need to be separated fi-om the sludge (with the liquid treated 
on the INEEL and only the sludge shipped off the INEEL) This added more steps to the remedial action. 
The treatment facility’s permit limited the amount of radionuclide-containing waste it could have in 
inventory at any given time. This meant that the INEEL would have to ship the waste in multiple, timed 
shipments instead of all at once, adding delays to the project schedule. While waiting for shipment, the 
sludge would have to be stored at the INEEL. This added more steps to the process, and would also 
require special containers for storage that have to be expensively disposed of after use. Also, the high 
levels of radionuclides would require special casks for shipping. 

Even if an approved treatment facility had been available, these complications would have 
increased the total cost of the project by over $21 million, making it approximately $32.2 million instead 
of the original $1 1.2 million (in Fiscal Year [FYI 1999 dollars; $8.9 million in 1999 net present value 
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[NPV]). This change in cost not only eliminated the cost advantage that had favored selection of this 
remedy, but also contributed to the Agencies’ decision to look for a different remedy. Consequently, a 
decision was made to re-evaluate other viable technology alternatives. 

2.3 V-Tanks Technology Evaluation Process 

The technology evaluation focused on currently viable technologies. Tnitial screening of 
technologies is described in the Technology Evaluatzon Scope of Workfor the V-Tanks (DOE-ID 2002a). 
The characterization assuinptions that were used for the technology evaluation and comparative analysis 
are listed in Table 2-3. Table 2-4 lists the treatment assumptions. 

In order to be thorough, technologies previously considered in the Comprehensive Remedial 
hivestigatioifleasibility Study (RI/FS) (DOE-ID 1997) were also reviewed and screened. For each 
potential alternative, preconceptual designs were developed. The designs included process flow diagrams 
and associated mass balances in sufficient detail to allow development of an approximate schedule and a 
preconceptual cost estimate (+50%, -30%). The cost estimates consider all pertinent costs (those 
associated with RDRAWP issuance, waste disposal, historical costs, transportation, etc.) to ensure a 
comprehensive life-cycle estimate. 

Mass balances for the primary and secondary waste streams were developed to ensure compliance 
with requirements of the appropriate treatment, storage, and disposal facilities. Sufficient information was 
developed to evaluate the various technology alternatives relative to the CERCLA criteria. 

A decision support model was used to facilitate objective selection of the preferred alternative. 
That model was modified from one developed at the INEEL in 2000 for modeling, structuring, scoring, 
and evaluating remedial alternatives for CERCLA sites (INEEL 2000a). The model uses cost data, 
iinpleineiitatioii data, and performance data to compare remedial alternatives. The method can easily 
incorporate analysis of key site characterization and performance uncertainties. The agencies participated 
in the application of the model to the V-Tanks contents treatment alternatives, assigning relative weights 
to each factor used in the analysis. 

Table 2-3 Characterization assumptions for the V-Tanks contents 
The characterization assumptions for the V-Tanks contents include the following 

Waste in the V-Tanks has undergone previous RCRA characterization The V-Tanks contents are 
characterized as RCRA code Fool, due to the spent halogenated solvent (trichloroethylene [TCE]) used in 
degreasmg durmg TAN operations 

The V-Tanks waste is characteristically hazardous, whch invokes the full list of underlying hazardous 
constituents Therefore, for example, polychlormated biphenyls (PCBs) require treatment to the 1 0-ppm land 
disposal restriction (LDR) limit, and bis(2-ethylhexy1)phthalate (BEHP) requires treatment to the 28-ppm 
LDR limit for disposal of the primary waste form at the lNEEL CERCLA Disposal Facility (TCDF) 

All secondary waste from each treatment alternative will be characterized as FOOl listed due to the 
“derited-from” rule 

Prmary and secondary waste (F001 listed) that meets LDRs will be considered for disposal at the ICDF 

Secondary waste (F001 listed) that does not meet LDRs and that cannot be practically treated on the WEEL, 
m accordance with the treatment alternative mass balances, will be sent off the WEEL for treatment and/or 
disposal 

(Source 2003 Technoloby Evaluation Report [DOE-ID 2003bI ) 
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Table 2-4. Treatment assumptions for the V-Tanks contents. 
~ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~ 

include the following: 

For comparative analysis purposes, all proposed 
remediation technologies will be mitiated after 
6,000 gal of liquid supernatant have been removed 
from Tank V-3 

The TCDF will open in July 2003 and will be 
available to receive V-Tank waste in 2005, when 
the remedal action is projected to take place 

The Agencies will approve the applicable or 
relevant and appropriate requirements (ARARs) 
associated with Resource Conservation and 
Recovery Act (RCRA) alternative treatment 
standards and Toxic Substances Control Act 
(TSCA) risk-based petitions 

Design and treatment operations will be performed 
to meet “clean closure” requirements. 

The Allied Technology Group (ATG) will remain a 
nonviable alternative for treatment of the V-Tanks 
waste No other treatment off the INEEL will be 
available before 2005 

Delisting of the V-Tanks contents as hazardous 
waste will not be pursued. 

The Nevada Test Site (NTS) or Hanford 
Reservation will be acceptmg out-of-state mixed 
waste for treatment/disposal by 2007 

The Waste Isolation Pilot Plant (WIPP) will be 
accepting remote-handled waste by 2007 

Soil additions for various treatment alternatives 
(e g , vitrification and thermal desorption) are 
acceptable to ensure proper process operations 

Thermal desorption is approved by the EPA as a 
type of retort. 

Macro-encapsulation can be performed on those 
off-gas units that are not granular m form (such as 
high-efficiency particulate air [HEPA] filters), 
provided other waste acceptance criteria (WAC) are 
met (e g , less than 500 ppm total organic carbon for 
the ICDF) 

Macro-encapsulation cannot be performed on 
those off-gas units that are granular m form (such 
as granular-activated carbon [GAC] and 
sulfur-unpregnated granular-activated carbon 
[SGAC] filters) As a result, those off-gas units can 
be disposed of at the TCDF only if they meet land 
disposal restrictions (LDRs) 

The treatment assumptions for the V-Tanks contents 0 

~ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~ 

Organic destruction efficiencies demonstrated 
durmg treatability studies will be achieved durmg 
actual chemical oxidatiodreduction of V-Tank 
waste 

V-Tank waste is considered a smgle waste stream 
for the purposes of establishmg necessary treatment 
requirements 

Building TAN-61 6 will be removed down to its 
foundation by the tune remediation is mitiated 

Buldmgs other than TAN-616 surroundmg TSF-09 
and TSF- 18 will not be affected by the remedial 
action and removal of TAN-6 16 

The contents of all four V-Tanks can be slurried 
and removed without additional liquid 

Equipment for transferring the slurried V-Tank 
sludge and liquid phases will require temporary 
shieldmg and secondary containment Equipment 
used for decantmg V-Tank liquid, before sltu-rymg, 
only requlres secondary containment 

Maxunum achievable control technology (MACT) 
emission standards only apply to the off-gas 
treatment system used for the titrification and 
thermal desorption alternatives on the lNEEL 

Contamination control durmg excavation of 
contaminated soil can be managed by maintanmg 
slightly damp soil conditions, placing wmd 
restnctions on operations, using temporary tarps, 
etc , as opposed to large temporary contament  
structures 

All equipment coming in contact with the waste or 
its residuals durmg processmg might have to be 
disposed of at the ICDF as debris However, an 
effort will be made to recover or reuse as much of 
this equipment as possible before disposing of it as 
debris waste 

(Source 2003 Technology Evaluation Report 
[DOE-ID 2003bl ) 
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2.4 Summary of Retained Technologies for the V-Tanks 

The following list summarizes those primary and secondary treatment technologies that were 
retained through tlie screening process and incorporated into the 2003 Technology Evaluation Report 
(TER) (DOE-ID 2003b). Primary technologies represent the primary treatment process that would be 
applied to the tank coiiteiits. The primary teclmologies considered were vitrification, thermal desorption, 
and chemical oxidatioidreduction followed by stabilization. Secondary technologies are those that would 
be used in conjunction with the primary technology to treat secondary waste streams, such as carbon 
adsorption and off-gas filtration. 

Specific alternatives associated with each technology, for which formal, detailed evaluations were 
conducted. are summarized below: 

Tn situ vitrification with disposal of the primary and the majority of the secondary waste streams at 
the ICDF 

Ex situ vitrification at the V-Talks site with disposal of the primary aiid most of tlie secondary 
waste streams at the ICDF 

Thermal desorption at tlie V-Tanks site with disposal of residue at the ICDF and treatment and 
disposal of the secondary waste streams off the INEEL 

Thermal desorption at the V-Tanks site with disposal of residue at the ICDF and treatment and 
disposal of the secondary waste streams on the INEEL 

Thermal desorption at the V-Tanks site with disposal of stabilized residue off the M E L  and 
treatment and disposal of the secondary waste streams off the N E L  

In situ chemical oxidatioidreductioii followed by stabilization with disposal of tlie primary and the 
majority of the secondary waste streams at tlie ICDF 

Ex situ chemical oxidatiodreduction at tlie INEEL followed by stabilization with disposal of tlie 
primary and tlie majority of the secondary waste streams at the ICDF. 

2.5 Key Documents for V-Tanks Activities 

The goals and results of activities relating to OU 1-10 that have been completed to date are 
reported in the key documents in Table 2-5. For the reader’s convenience, the document number 
(e.g., DOE/ID-10682) is listed. Either tlie title or the document number can be used to locate tlie 
document in the Administrative Record. The Administrative Record is available online at 

Section 1. In addition, documents that are iiicluded in tlie Administrative Record are listed in Appendix B, 
Administrative Record Index. 

or at , or at the Information Repositories listed in 
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Table 2-5. Key documents related to V-Tanks activities. 

Referred to as Date Title 
Document‘ 

AR No. 

1997 RllFS Nov 97 

November 1998 Nov 98 
Proposed Plan 

1999 ROD Oct 99 

2000 RDIRA Feb 00 
sow 
2002 RDIRAWP March 02 

2002 J L I ~  02 
Technology 
Evaluation SOW 

2002 Fact Sheet Aug 02 

2003 TER Apr 03 

2003 ESD Apr 03 

2003 Proposed Apr 03 

Coinprehensive Remedial Inws figalion Feasibilily Sfudj8,for 
lhe Tesl Area Norlh Operable Unil l-10 al lhe Idaho 
National bngineering and Environmental Laboratory 

Proposed Plun for Wmle Areu Groiip 1 Tesl Areu Norlh, 
Idaho Nalional Engineering and En \.ironmen/ul Laboralorjs 

Final Record of Lkcision for Tesl Area Norlh, Operuble 
Unil l-1 0 

Tesl Areu Norlh Wasle Area Group 1 Operable Unif 1-1 0 
Remedial Llesign Reniedial Aclion Scope of Work (SOW) 

Coinprehensive Remedial Design Remedial Aclion Work 
Plun for lhe Tesl Area Norlh, Wmle Area Group 1, Operuble 
Unil l-1 0, Group 2 Sifes 

Technologj E\zrliiafion Scope of Work,for lhe V-TankJ, 
TSF-09 18, al Wusfe Area Groily 1, Operable Unil l-10 

“New Alternatives Considered for V-Tanks at Waste Area 
Group I ,” (Jpdate buct Sheet 

Technologj E\zrliiafion Reporf ,for lhe V-Tanks, TSF-09 18, 
a/  Wusfe Area Groily 1, Operable Unil 1-10 

Eqdanulion of Signlficum Lhferences for lhe Record of 
Llecision,for lhe Tesl Area Norlh Operable Unil l-10 

N ~ M  Proposed Plan for lhe V-Tanks Confenfs CSF-09 and 

DOE/ID- 10557 

ARNo. 10553 

DOE/ID- 10682 

DOE/ID- 10723 

DOE/ID- 10875 

DOE/ID- 10999 

AR No. 24774 

DOE/ID- 1 1038 

DOE/ID- 1 1050 

AR No. 24783 
Plan TSF-18) al Tesl Area Norlh, Operable Unif 1-10 
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3. COMMUNITY PARTICIPATION 

Public participation was an important element in  the decision-making process for the V-Tanks 
contents remedial action. Public participation also resulted in the significant change to the HTRE Reactor 
Vessel Burial Site that is chiefly documented in Section 11. In accordance with CERCLA 
Section 113(k)(2)(B)(ipv) and Section 117, the Agencies provided various opportunities for the public to 
learn about the activities leading to this V-Tanks ROD Amendment and to provide their opinions and 
comments for tlie Agencies’ consideration in malcing the final decision. Between August 2002 and 
May 2003, a series of publications and face-to-face (or telephone) ineetiiigs offered information and 
coinin en t opportunities to the pub1 i c, including stakeholder groups. These opportmi t i es included the 
2002 Fact Sheet, tlie 2003 ESD, the 2003 Proposed Plan, briefings and presentations to interested groups, 
and public meetings, as follows: 

Reports in EM Progress in 1999,2000,2001, 2002, and 2003 provided updates to the 
approximately 600 individuals on the lNEEL Community Relations mailing list during the course of tlie 
project. 

In August 2002, an Update Fact Sheet, “New Alternatives Considered for V-Tanks at Waste Area 
Group 1’’ (INEEL 2002), was distributed to individuals on tlie mailing list. Tlie fact sheet described the 
V-Tanks technology evaluation aiid announced the time frame for fL1ttn-e public meetings. Tt also included 
information on the availability of technical briefings to those interested in the V-Tanks Remedial Action. 

hi April 2003, the ATew Proposed Plan.fiir /he lT-Tanks Conlenls (TSF-09 and TSF-18) al Tesl Area 
North, Operable linit 1-10 was published (DOE-ID, EPA, and IDEQ 2003). About 600 copies were 
mailed out to recipients on the INEEL Community Relations mailing list during the week of April 7, 
2003. The public comment period for the 2003 Proposed Plan began April 15 and ended May 14. 

During the week of April 7, 2003, the lNEEL Community Relations representative for TAN 
telephoned individuals in various Idaho communities who were laown to have an interest in INEEL 
environmental restoration activities. Tlie calls were made to inform them and their organizatioiis in 
advance about the Proposed Plan, to provide the schedule for the public meeting, aiid to find out whether 
they wanted a technical briefing. 

Also during the week of April 7,2003, the DOE Idaho Operations Office (then referred to as 
DOE-ID [see footnote a]) issued a news release to more than 100 media contacts. The news release 
announced the 30-day public comment period for the Proposed Plan. This information was published in 
community calendar sections of newspapers a id  aired in public service announceinelits on ra&o stations. 
The news release also included information that reference documents for the Proposed Plan were 
available in the Administrative Record section of the INEEL lnformation Repositories located in the 
M E L  Technical Library in Idaho Falls and Albertsons Library on the campus of Boise State University. 
During the following week, display advertisements announcing the availability of the Proposed Plan and 
the locations of public meetings were published in the Post Register (Idaho Falls), the Arc0 AdvertrJer 
(Arco), lhe  Sho-Bun News (Fort Hall), llhe fu’aho State Journal (Pocatello), lhe  Ilimes-News 
(Twin Falls), the Idaho Statecrrzan (Boise), aiid the Moscow-Pullman Daily News (Moscow). A follow-up 
advertisement ran in newspapers approximately four days before the public meeting in Idaho Falls. 
Post cards were mailed to approximately 5,400 individuals and organizations on the INEEL mailing list 
informing thein of the availability of the Proposed Plan, the duration of the coininent period, a id  the time 
and location of upcoming public meeting. An electronic note with this information was sent to all INEEL 
employees. 
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Technical briefings were provided to five groups: 

On April 11,2003, a technical briefing was held for Coalition 21, an Idaho-based advocacy group 
for “support of iiuclear technology” and INEEL’S iiuclear mission. Coalitioii 21 liad also received a 
previous briefing in September 2002. 

On April 15,2003, a technical briefing was held for Snake River Alliance (SRA), an Idaho 
environmeiital group whose mission iiicludes seelung “the elid of iiuclear weapons production 
activities and solutions to nuclear waste and contamination,’* particularly N E L  activities that may 
pose risk to tlie Snake River Plain Aquifer. The SRA liad also received a previous briefing in 
October 2002. 

On April 16, 2003, a technical briefing was held at Fort Hall, Idaho, for members of the 
Shoshone-Bannock Tribes. (The Shoshone-Bannock Tribes’ representative to tlie Citizens 
Advisory Board also attended the following public meeting on April 30.) 

On April 17, 2003, a briefing was held by conference call for Keep Yellowstone Nuclear Free 
(KYNF), an environmental organization based in Jaclcson, Wyoming. Tlie KYNF liad also received 
a previous briefing in October 2002. Tlie KYNF’s mission is “to stop the creation of hazardous and 
radioactive air contamination, and any further proposals for nuclear waste incineration, by the 
INEEL.” 

Several briefings, including a conference call on April 30, were provided by the DOE Tdaho 
Operations Office (then DOE-ID [see footnote a]) for the INEEL Citizen’s Advisory Board and its 
Environmental Restoration Subcommittee. Tlie advisory board is a group of 15 individuals, 
selected to represent Progam tlie citizeiis of Idaho, who make recoinineiidatioiis to the Agencies 
regarding environmental restoration activities at the INEEL. The advisory board submitted a 
recommendation on the V-Tanks remediation activities in January 2003. 

A public meeting was held in Tdaho Falls on April 30, 2003. The public meeting began at 7 p.m. 
The newspaper advertisements had invited the public also to attend the “availability session” scheduled 
from 6 to 7 p.m. Availability sessions are opportunities for informal discussion of tlie technology 
evaluation aid proposed alternatives with Agency and project representatives before the formal public 
meeting began. At the meeting, a court reporter recorded discussions and public comments from which 
written transcripts were later prepared and placed into the Administrative Record for OU 1-10. 

Those who attended the meeting were invited to have their comments recorded by the court 
reporter during the formal comment portion of the meeting, or submit them in writing, or both. A 
postage-paid, preaddressed form for comments was provided as part of the Proposed Plan. Copies of tlie 
form also were provided at tlie public meeting. 

Approximately 10 members of the public or representatives of stakeholder groups (individuals not 
associated with tlie OU 1-10 project) attended the Idaho Falls public meeting or the availability session or 
both. 

During tlie comment period, seven separate sets of formal comments were received-six submitted 
in writing aiid one delivered as a formal coinmelit at tlie public meeting. Part I11 of this ROD Amendment, 
the Responsiveness Summary, consists of a surnrnary of the concerns expressed in the comments 
received, and the Agencies’ responses to them. Transcripts of tlie formal comments delivered at tlie public 
meetings aid scanned versions of coinineiits received in writing are provided in Appendix A to this ROD 
Amendment and ESD. The comments are iii the Administrative Record for OU 1-10, 
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All comments received on the 2003 Proposed Plan were considered during the remedy selection 
process documented in this ROD Amendment and ESD. Coininunity acceptance, as one of the EPA’s 
nine criteria used in final evaluation of remedial alternatives, is documented in Section 7.1 of this ROD 
Amendment. Public comments also supported the addition of institutional controls for the Reactor Vessel 
Burial Site (TSF-06, Area lo). These changes are documented in Sections 10 and 11 ofthis ROD 
Amendment and ESD. 
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4. BASIS FOR THE AMENDMENT TO THE V-TANKS 

Pursuant to the I999 ROD, the origiiial remedy for the V-Tanks included removing the V-Tanks 
contents and shipping them to an out-of-state commercial treatment (vitrification) facility. In early 2002, 
however, the only available treatment facility, ATG, stopped accepting waste for thermal treatment. No 
other approved facility is currently available for treating these wastes in accordance with the remedy 
selected in the 1999 ROD. While other facilities may become available in the future, it is not known 
whether or when any of these facilities could treat the V-Tanks contents. 

Other difficulties with carrying out the remedy selected in the I999 ROD were revealed during the 
original remedial design process The remedial design for the V-Tanks cleanup indicated that shipping 
and treating the tank contents involved more complexities and cost than had been anticipated. To reduce 
the volume of contaminated material shipped out of state and thereby lower the costs of shipping and 
treatment off the INEEL, the liquid would need to be separated from the sludge (with the liquid treated 
on the lNEEL and only the sludge shipped off the INEEL). This added more steps to the remedial action. 
The treatment facility’s permit limited the amount of radionuclide-containing waste it could have in 
inventory at any given time This meant that the INEEL would have to ship the waste in multiple, timed 
shipments instead of all at once, adding delays to the project schedule. While waiting for shipment, the 
sludge would have to be stored at the TNEEL. This added more steps to the process, and would also 
require special containers for storage that would have to be expensively disposed of after use. Also, the 
high levels of radionuclides would require special casks for shipping Even if an approved treatment 
facility had been available, these complications would have increased the total cost of the project by over 
$2 1 million, making it approximately $32.2 million instead of the original $ 1  1.2 million (in Fiscal 
Year [FYI 1999 dollars; $8.9 million in 1999 NPV). This change in cost not only eliminated the cost 
advantage that had favored the selection of this remedy, but also contributed to the Agencies’ decision to 
look for a different remedy. 

Based on these facts, the Agencies decided to reevaluate technologies previously considered and 
develop addtional alternatives so that a new remedy for the V-Tanks coiiteiits could be selected. In 
particular, the new set of alternatives focused on identifying multiple, currently available, cost-effective, 
safe, and feasible treatment, storage, and disposal options. The reevaluation and decision process is 
summarized in the 2003 TER (DOE-ID 2003b). 
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5. REMEDIAL ACTION OBJECTIVES 

For the V-Tanks, remedial action objectives (RAOs) were defined in the I999 ROD for two 
categories of concern: soil pathways and the tank contents. (Note: No changes are being made to the 
RAOs for the PM-2A Tanks or the HTRE Reactor Vessel Burial Site.) 

5.1 V-Tanks Remedial Action Objectives Defined in the 
I999 Record of Decision 

Tlie RAOs described in the 1999 ROD are based on the results of the human health risk assessment 
and are specific to the contaminants of concern (COCs) and exposure pathways developed for OU 1 -10. 
The I999 ROD describes the exposure pathways for all OU I - I O  sites: 

“The current a id  future occupational scenarios include soil ingestion, inhalation of fugitive dust, 
and iidialation of volatiles routes of exposure for soils from 0 to 6 in. in depth.” 

“The current and fiiture occupational scenarios include the external radiation exposure pathway for 
soils from 0 to 4 ft in depth.” 

“The future residential scenario begins in 100 years. It includes all soil pathway and air pathway 
exposure routes for soils from 0 to 10 ft in depth.” 

“The fL1ttn-e residential scenario also includes all groundwater pathway exposure routes, where all 
sample results are included, regardless of depth.” 

Tlie following RAO for the soil pathway was identified in the ROD as specific to the V-Tanks site: 

“Reduce risk from external radiation exposure from Cs-137 to a total excess cancer risk of less 
than 1 in 10,000 for the hypothetical resident 100 years in the fiiture and tlie current and future 
worker.” 

The 1999 ROD assigned the following additional RAO as specific to the V-Tanks site: 

“Prevent release to the environment of the V-Tank contents.” 

To meet the soil RAOs, Final Reinediation Goals (FRGs) were established in Table 6-1 of the 1999 
ROD. The objective of tlie FRGs is to ensure risk-based protection of human health and tlie environment 
by providing unrestricted land use in 100 years. Table 6-1 of the 1999 ROD indicates that Cs-137 was the 
only COC identified for the soils surrounding the V-Tanks that would pose an unacceptable risk after 
2099. The table notes that no risk assessment was performed on the tank contents because the tanks were 
not incorporated into the site until tlie Feasibility Study phase. Hence, the oiily identified COC, Cs-137, is 
based on the soil data that was available at that time. The I999 ROD established the FRG as 23.3 pCi/g 
for Cs-137. 

5.2 Refinement of V-Tanks Remedial Action Objectives 

In accordance with the 2003 ESD, additional soil characterization around and beneath the level of 
the bottom of the V-Tanks was conducted in  the 2003 field season. This soil sampling primarily focused 
on areas beyond and below previous sampling efforts to identify the extent of contamination. Tlie COCs 
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being tested for in  the soil sampling were based on the contaminants identified in the tanks. Results of the 
sampling will not be final until early 2004. 

If new COCs are identified in the soils surrounding the V-Tanks, a new FRG will be determined 
for each COC, based on the same assumptions and methodology used in the OU I - I O  RT/FS. The FRGs 
will be calculated such that the cuinulative risk fioin all of the soil COCs will not exceed a carcinogenic 
risk of 1 in 10,000 and a cumulative hazard index of 1 for the exposure pathways described in the 
I999 ROD. The new FRGs, if any, will be presented and justified in the new RDRAWP for the V-Tanks, 
to be prepared following this ROD Amendment. 

Because it is not known whether additional COCs will be identified in the soil during the upcoming 
characterization, the RAOs for the V-Tanks have been changed to the following: 

Reduce risk fioin all pathways and all COCs to a total excess cancer risk of less than 
1 in 10,000 and a total hazard index of less tlian 1 for the hypothetical resident 100 years in the 
fiiture and for the current and future worker 

Prevent release to the environment of the V-Tank contents. 

5.3 Responsiveness to Risk of V-Tanks Remedial Action Objectives 

The RAOs will prevent current and fLiture exposure to COCs that could result in a carcinogenic risk 
in excess of I in  10,000, and a cumulative hazard index in excess of I ,  

The RAOs will be accomplished through a combination of remedial action and institutional 
controls. Tnstitutional controls at the V-Tanks site will be necessary to control access to the site for at least 
100 years. As specified in the 1999 ROD, if soils containing concentrations of COCs greater than the 
FRGs remain in place, institiitioiial controls may be necessary after 100 years to prevent future contact 
with those soils. 
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6. DESCRIPTION OF THE V-TANKS ORIGINAL REMEDY 
AND THE NEW ALTERNATIVES 

This section summarizes the original remedy and the new alternatives and describes the common 
elements and the distinguishing features. The evaluation of new alternatives included reconsideration of 
the No Action and Limited Action (institutional controls) alternatives. Both were rejected because they 
would leave contaminants in tanks not designed for indefinite storage. However, institutional controls, 
which are a part of Limited Action, were retained as a component of the cleanup action. More complete 
details ofthe original remedy can be found in the 1999 ROD (DOE-ID 1999a). More complete details 
about the new alternatives can be found in the 2003 TER (DOE-ID 2003b). 

6.1 V-Tanks Original Remedy 

The original remedy selected in the I999 ROD was Alternative 2, Soil and Tank Removal, Ex Situ 
Treatment of Tal& Contents, and Disposal. The major components of the selected remedy were 
as follows: 

Excavating coiitainiiiated soil 

Disposing the contaminated soil at an approved soil repository 

Sampling tank contents 

Removing tank contents and placing the contents into U. S Department of Transportation (DOT) 
approved containers 

Transporting the tank contents and other investigation-derived waste (IDW) to a treatment facility 
off the TNEEL 

Treating tank coiiteiits and IDW at an approved Resource Conservation and Recovery Act (RCRA) 
and Toxic Substances Control Act (TSCA) mixed waste treatment facility 

Disposing of treated tank contents and IDW at the ICDF, other approved facility, or WIPP 

Decoiitainiiiatiiig the tailks and removing the tanks for disposal 

Post-remediation soil sampling at tlie bottom of tlie excavation to verify FRGs are met and to 
analyze for additional coiitamiiiaiits in the V-Tanks contents waste, in order to perform a risk 
analysis iii support of an iiistitutioiial control determination at this site 

Filling tlie excavated area with clean soil (soil that meets remedial action goals), then contouring 
and grading to surrounding soil 

Establishing and maintaining institutional controls consisting of signs, access control, and land-use 
restrictions, depending on the results of post-remediation sampling. 

The estimated capital and maintenance cost for implementing the selected remedy for the V-Tanks 
in the 1999 ROD was $8,893,348 NPV 
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6.2 Technology I-Vitrification 

Vitrification uses electricity to heat waste to temperatures high enough to melt the waste into a 
glass-llke material as hard as basalt or obsidian. Through vitrification, many contaminants, including 
radionuclides and most metals, are bound up into the glass and permanently immobilized. Volatile and 
seinivolatile contaminants are either destroyed by the heat or driven off as gas that is then captured and 
treated. To the extent possible, the contaminated piping and soil associated with the V-Tanks would be 
incorporated into the melt. Vitrification of the V-Tanks would include construction of an off-gas system 
to capture and treat volatilized coiitaininaiits. After vitrification, the glass would be disposed of at the 
TCDF. Contaminated soil, tanks, and piping not incorporated i n  the vitrified waste would be removed and 
disposed of at the ICDF, as described under the original remedy. Two variations of vitrification were 
considered, differing in whether the vitrification takes place in situ or ex situ. 

6.2.1 Alternative I (a)-In Situ Vitrification 

For Allernalive 1 (a) In Silu Viir$calion, an in situ vitrification system would be deployed, 
complete with the associated off-gas cleanup system. Tn this process, graphite electrodes would be 
inserted into the soil around the tank to melt the waste in place. Sufficient current would then be passed 
initially through a conductive starter path between electrodes, then through the melting soil and, 
ultimately, through a molten mass incorporating soil, the tank, and the waste contents to form a relatively 
homogeneous vitrified mass. The type of melt conducted is referred to as a planar melt, in which the melt 
takes place at the level of the V-Tanks (10 to 20 ft below grade), eventually incorporating the tank and 
waste, but allowing vapors to emerge to the surface. Before begiiining the ineltiiig process, soil (and 
possibly other absorbent fill material) would be added to the tanks. Existing tank lines and portals would 
be enlarged, as necessary, to direct and capture most of the off-gases above the ground, thereby 
precluding subsurface pressure buildup. A large hood would be placed over the area to capture the 
off-gases, which would be treated through various wet (or dry) scrubber systems, filters, and a thermal 
oxidizer/reducer before being discharged. Granular-activated carbon (GAC) and sulfur-impregnated 
granular activated carbon (SGAC) filters would be used to remove organics and mercury, respectively, 
from the off-gases. The off-gas would be treated to meet maximum achievable control technology 
(MACT) requirements. Secondary waste scrubber solutions would be generated, treated, and then 
disposed of at the ICDF. 

Following vitrification of the tank system, the vitrified mass would be broken into pieces, removed 
from the ground, and disposed of at the ICDF. The surrounding soil would be excavated and disposed of 
at the ICDF, as required. Clean soil would be used to backfill the area of contamination. The selected 
vendor would establish the exact number of melts, but it could range from one melt, if all of the sludge 
were first consolidated into one tank, to four melts, if each tank were treated separately. For this 
preconceptual design, it was assumed that one consolidated melt would be conducted. Other waste 
material (e.g., piping) potentially could be iiicorporated into the melt. 

For purposes of estimating the mass balance around the in situ vitrification process, 
characterization data froin other in situ vitrification applications were extrapolated as a basis for assuming 
that water and VOCs would be vented from the waste during the initial heating produced by melting the 
soil around the tanks. These vapors would be caught in the off-gas system as liquid condensate or 
adsorbed onto activated carbon. Semivolatile organic compounds (SVOCs) would be pyrolized and 
destroyed i n  the melting process. Cadmium, chlorides, and mercury would be vaporized from the melt 
and captured in the condensate, the high-energy particulate air (HEPA) filters, or in sulfur-impregnated 
carbon. The majority of the iiiorgaiiics (including metals and radionuclides) will be incorporated into the 
glass matrix. Only trace concentrations of these constituents are expected to partition to the off-gas 
treatment system Only the carbon beds, due to their relatively high content of volatile organic 
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compounds (VOCs), would be disposed of off the TNEEL; all other materials would be disposed of at the 
TCDF. 

6.2.2 Alternative 1 (b)-Ex Situ Vitrification 

In Alternative 1 (b)-Ex Situ VitrrJicatzon, the tanks’ contents would be combined and homogenized 
and then transferred into a nearby abovegound vitrification unit. The vitrification unit would be 
pre-insulated to preclude melting the container during ex situ vitrification processing. Then, soil from 
the area would be added concurrently with the tank contents to provide the proper mix. 

Graphite electrodes would be used, as described in Alternative l(a), to vitrify the waste. However, 
in  this application, all of the melting would occur inside the prefabricated vitrification unit, and the 
V-Tanks themselves would not be incorporated. The process would include an off-gas cleanup system 
comparable to the one required for in situ vitrification, and would produce comparable waste streams for 
disposal. The solidified mass contained in the prefabricated container(s) would be directly disposed of at 
the ICDF. 

To the extent possible, other waste (such as piping and soil) would be incorporated into each melt. 
Then, the tanks and other contaminated soil would be removed and disposed of at the TCDF. Finally, the 
area of contamination would be backfilled with clean soil. 

6.3 Tech no1 ogy 2-T hermal Desorption 

Thermal desorption uses heat at a moderate temperature to separate the volatile and nonvolatile 
contaminants into two waste streams. Separating the contaminants into two waste streams provides more 
remediation options than would be available for just one waste stream containing all the contaminants 
Additional treatments are required to destroy organic constituents, such as PCBs, and amalgamate the 
mercury (as required). 

Under all variations of this technology, the tanks’ contents would be pumped into a thermal 
desorption unit at the V-Tanks site and heated to a moderate temperature to remove VOCs, SVOCs, and 
mercury. The bottoms, which would contain the nonvolatile contaminants (including most of the metals 
and radionuclides), would be treated by stabilization (as required) and disposed of. Stabilization would 
not be required if soil were added dining the desorption process. The off-gas system would destroy 
volatilized contaminants or capture them for treatment. Under all variations of this technology, the tanks 
and associated piping would be excavated and disposed of at the ICDF. Three variations of thermal 
desorption were considered, differing in whether the treatment and disposal steps are carried out on the 
TNEEL, off the TNEEL, or with a combination of on and off the TNEEL. (Note to readers: For greater 
clarity, the titles of the alternatives were changed to reflect this type of wording, using ‘‘on the INEEL” or 
“off the INEEL” rather than “on-Site” and ‘.off-Site.”) 

The alternatives also differ in whether contaminated soil fi-om the V-Tanks area of contamination 
(AOC) would be added to the desorber. Thermal desorption has been used successfully elsewhere in the 
U.S. to treat coiitainiiiated soil, but has rarely been used on extremely moist materials such as the sludge 
in the V-Tanks. Alternatives 2(a) and 2(b) would add the contaminated soil to the sludge to lower the 
moisture content. This would prevent clumping and uneven heating, resulting in faster drying in the 
desorber unit. Under Alternative 2(c), the sludge would be treated without the addition of soil. 
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6.3.1 Alternative 2(a)-Thermal Desorption with Disposal Both On and Off the INEEL 
(formerly, Thermal Desorption with Both On-Site and Off-Site Disposal) 

Under Alternative Z(a)-Tlzernzal Desorption with Disposal Both On and Of the  INEEL, the V-Tank 
contents would be transferred to the thermal desorption unit and combined with soil from the area of 
contamination. 

Initially, liquid and sludge waste would be removed from each V-Tank in batches and placed 
directly into the thermal desorption unit, where it would be combined with soil sufficient to adjust 
moisture levels to within the normal operating range of the thermal desorption unit. Once the soil/waste 
has been received, the thermal desorption unit would be set in rotation and heated for I hour at 95°C 
(ZOOOF) at 620 mm Hg. During this period, 100% ofthe water and low-boiling point organic 
coiitainiiiaiits and about 20% of the mercury would be desorbed. Following low-temperature operations, a 
vacuum (40 mm Hg) would be established on the rotating vessel, and the unit would be heated for 2 hours 
at up to 400°C (750°F). It is during this period that 100% of the SVOCs and the remaining mercury 
would be desorbed. 

As in vitrification, a relatively sophisticated off-gas system would be used to collect and treat the 
off-gas. Since thermal desorption operates at lower temperatures than vitrification, cesium levels in the 
off-gas system would be reduced. Partitioning of contaminants would be similar to the vitrification 
process in that VOCs would be captured in the off-gas condensate and on activated carbon, and mercury 
would be adsorbed on sulfLir-impregnated carbon. However, cadmium would not be volatilized, due to the 
lower operating temperature. The SVOCs would also be captured in the off-gas condensate and on the 
activated carbon. These slightly radioactive off-gas waste streams (condensate and filters) would be 
containerized and shipped off the TNEEL for treatment aiid disposal. 

After 2 hours at 400°C (750"F), the waste containing most of the heavy metals and radionuclides 
would be cooled aiid transferred to the hopper vessel for containerization. Based on the mass balances, 
this material would not be expected to require stabilization; it would be containerized and disposed of at 
the ICDF. The tanks and remaining soil would also be disposed of at the ICDF. 

6.3.2 Alternative 2(b)-Thermal Desorption with Disposal On the INEEL 
(form e rl y ,  Thermal Desorption with On-Site Disposal) 

Under Alternative Z(b)-Thernial Desorption with Disposal On the IlcEEL, a thermal desorption 
system would be used identical to that in Alternative 2(a), but the off-gas system would be modified to 
include organic destruction, which facilitates treatment of all secondary waste on the TNEEL. This process 
uses a thermal oxidizer/reducer, which would be located at TSF, for destroying the organics. 

Rather than collecting the organic constituents on carbon beds, they would be destroyed by the 
thermal oxidizerheducer as they are desorbed. All waste products from this alternative could be disposed 
of at the ICDF. 

6.3.3 Alternative 2(c)-Thermal Desorption with Disposal Off the INEEL 
(form e rl y ,  Thermal Desorption with Off-Site Disposal) 

Alternative 2(c)-Thernzal Desorption with Disposal O f t h e  IlcEEL would eliminate the use of soil 
in the desorber, allowing a smaller unit to be used, resulting in waste products suitable for treatment and 
disposal off the INEEL (at the Nevada Test Site [NTS], for example). 
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As in the previous thermal desorption alternatives, liquid and sludge waste would be removed from 
each V-Tank and placed directly into tlie thermal desorption unit, but no carrier soil would be employed. 
This would minimize tlie residual waste volume, but also maximize the radiological concentration. Tlie 
staged desorption process would be identical to that described in Alternative 2(a) in  its use of an off-gas 
system without organic destruction on tlie INEEL. Partitioning of the desorbed constituents among tlie 
secondary waste streams would, therefore, be similar to the first thermal desorption alternative, although 
the volume of water collected would be reduced since additional soil would not be added. 

After 2 hours at 400°C (750”F), the inorganic waste containing most of the heavy metals and 
radionuclides would be cooled and transferred to the hopper vessel for containerization. After 
containerization, the waste would be placed in interim storage and later shipped to a dsposal facility off 
the INEEL, such as WIPP, NTS, or the Hanford Reservation. In the event that transuranic levels met 
WIPP criteria, tlie residue would be stored without stabilization. lf, as expected, tlie transuranic levels 
were below WIPP criteria ( 4 0 0  nCi/g, which is expected based on the material balance), the residue 
would be stabilized to meet land disposal restrictions (LDRs) and comply with NTS and Hanford waste 
acceptance criteria and radiological licenses. Currently, these facilities are accepting only mixed waste 
froin within their respective states while pursuing the capability to receive out-of-state waste. Since they 
are not currently authorized to accept V-Tank waste, it is assumed that the waste (inorganic 
bottondresidue) would be placed in  interim storage on the TNEEL until authorization were granted. 

Tlie secondary off-gas waste streams would be treated and disposed of at other facilities off the 
TNEEL, as in Alternative 2(a). The tanks and soil would be sent to the TCDF for disposal. 

6.4 Tech no1 og y 3-C hem i cal Oxidat i on/Red uct i on with S ta bi I izat i on 

For chemical oxidationireduction with stabilization, a chemical oxidantireductant would be added 
to the tanks’ contents to destroy tlie organic contaminants, iiicludiiig PCBs. If necessary, the tank contents 
could be heated to boiling temperatures to facilitate destruction. An off-gas system would be used to 
capture and recycle volatilized contaminants back into the reaction, increasing destruction efficiencies. 
After oxidatioidreductioii, the tanks’ contents would then be chemically neutralized and the metals and 
radionuclides stabilized with grout or a similar material. The stabilized waste would be disposed of at the 
ICDF. The contaminants captured in the off-gas and tlie filters used in tlie off-gas system would be 
disposed of at the ICDF or an approved facility off the TNEEL. Tlie tanks and piping, along with the 
remaining contaminated soil, would be excavated and disposed of at the ICDF. Two variations of this 
technology were considered, differing in whether chemical oxidatioidreduction and stabilization takes 
place in situ or ex situ. For the purposes of the teclmology evaluation, a chemical oxidatioidreduction 
process was considered. However, during remedial design, it may be determined that chemical 
oxidatioidreduction is a more appropriate technology. Tl i~s ,  this alternative is described as 
oxidatioidreduction with stabilization. 

6.4.1 Alternative 3(a)-ln Situ Chemical OxidationlReduction with Stabilization 

Under Alternative 3(a)-In Situ C’1wmical Oxidation Reduction with Stabilization, the treatment 
would run as a batch process in which waste is coiisolidated as practicable to facilitate 
oxidatioidreduction. For the purposes of the evaluation process, it was assumed that tlie contents of 
Tank V-9 would be added to Tank V-2 prior to processing 

To complete the preconceptual designs that provided the basis for the comparative analysis, it was 
necessary to assume a specific oxidantheductan-in this case, sodium persulfate. However, other 
oxidantsheductants, such as Fenton’s reagent (hydrogen peroxide) or ozone, may be specified during tlie 
design phase. 
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Under this alternative, the pH of the tank contents would be adjusted aiid controlled with sodium 
hydroxide and nitric acid to facilitate the oxidatioidreductioii process. Persulfate would be added in 
progressive steps to chemically oxidizeh-educe tlie various organic constituents. Temperatures would be 
managed to maintain coiitrol of the reaction and to achieve tlie desired destruction level. 

Upon completion of tlie reaction step, the oxidizedh-educed liquid waste would be analyzed for key 
coiitainiiiaiits (e.g., bis-2-ethylhexyl phthalate [BE"]) to verify whether sufficient destruction and 
removal efficiencies (DREs) have been achieved. Once adequate destnxtion efficiency is achieved, the 
pH would be checked and adjusted, as necessary, to facilitate stabilization to (1) stabilize tlie remaining 
inorganic contaminaiits, metals, and radionuclides, and (2) eliminate free liquid so the resulting solid can 
be sent to the TCDF for disposal. Sampling and analysis of grouted waste would be completed to verify 
compliance with regulatory standards (e.g., LDRs) before disposal. Tlie tanks and surrounding soil would 
then be removed and disposed of at tlie ICDF 

The condenser would be used to capture any water or contaminants (e.g., VOCs, mercury) 
evaporated during the oxidatiodreduction step. Tlie condensate would be continuously recycled back to 
tlie tank to increase destruction of any VOCs. Any VOCs not condensed would be captured on a GAC 
filter that would be treated and disposed of at a treatment, storage, and disposal facility off the TNEEL, 
since VOC concentrations are expected to exceed tlie ICDF's waste acceptance criteria. If there were 
residual mercury vapors, they would be captured on a SGAC filter that could be disposed of at the ICDF, 
siiice it is expected to meet tlie ICDF's waste acceptance criteria. 

6.4.2 Alternative 3(b)-Ex Situ Chemical Oxidation/Reduction with Stabilization 

Under Alternative 3(z5)-E.x Situ Chemical Oxidation Reduction with Stabilization, the chemical 
oxidationheduction process used would be identical to that described for Alternative 3(a), maintaining tlie 
relative benefits of contamination control in a low-temperature liquid process, while conducting tlie 
treatment ex situ iii a reaction vessel designed for this application. Tlie vessel would minimize concerns 
with efficient heating, mixing, and corrosion control, because it could be designed specifically to facilitate 
the operation of tlie ex situ chemical oxidatiodreduction system. As with in situ chemical 
oxidatioidreductioii, a specific oxidaiit/reductant (persulfate) was identified, but other oxidantsh-eductaiits 
could be selected during tlie design phase. 

For this alternative, in order to facilitate treatment operations, tlie waste from tlie V-Tanks would 
be consolidated and blended to tlie extent practicable into the iniiiimuin number of tanks to produce a 
single homogenous waste stream Relatively small batches of this homogenous waste would be 
withdrawn from tlie V-Tanks for treatment in appropriately sized reaction vessels. Once in tlie reaction 
vessel, the waste would be stirred vigorously. Before and during chemical oxidatioidreductioii, tlie stirred 
tank waste would be adjusted aiid maintained at a controlled pH, as necessary, to enhance the chemical 
oxidatiodreduction reaction. The chemical oxidantheductant would be introduced to tlie stirred tank in 
stages to allow for oxidatioidreductioii of talk contents in a batch-processing manner. Tlie initial stage 
would focus on the VOCs; thus, it would be preferable to minimize the reaction vessel's temperature 
during this time. Later stages would focus on oxidatioidreductioii of the SVOCs (such as PCBs and oil 
components), which could require heating to ensure sufficient destruction. 

During chemical oxidationheduction, there could be significant volatilization of hazardous VOCs 
into tlie off-gas system, despite operation at a low temperature (less than l0OT).  To attempt a more 
complete oxidatioidreduction, the volatized organics would be condensed, with tlie coiideiisate recycled 
back to the reaction vessel. The GAC, SGAC, and HEPA filters between the condenser and the off-gas 
blower would be used to fully capture noiicoiideiisiiig hazardous off-gases and particulate to prevent 
release to tlie environment. 
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Once a batch chemical oxidationireduction is complete, the reaction vessel’s contents would be 
transferred and mixed with cemeiititious grout for stabilization purposes. Stabilization would be 
performed in the same container used for disposal. Upon removing the chemically oxidizedireduced waste 
from the reaction vessel, it would be recharged with another batch of well-mixed tank sludge. This would 
continue until the entire contents of the tanks have been oxidizedheduced and stabilized. Tlie 
containerized, stabilized waste would be sampled to verify compliance with ICDF waste acceptance 
criteria and would be disposed of at the ICDF. Tlie empty tanks and siurouiidiiig soil would then be 
removed and disposed of at the TCDF. 

6.5 Common Elements of the V-Tanks Alternatives 

All of the new alternatives considered include some of the same components. All the alternatives 
will result in  the removal of the tank contents, the tanks, aiid associated piping. Likewise, all alternatives 
are compatible with the retained portion of the original selected remedy - removal and disposal of 
contaminated soil ~ as clarified in Section 11.2 of this ROD Amendment. The clarification specifies that 
the current FRGs will be applied iii a different manner for soil to a depth of 3 in (10 ft) below ground 
surface (bgs) and soil more than 3 in (10 ft) bgs. Soil exceeding tlie Cs-137 FRG of 23 3 pCi/g and above 
3 in (10 ft) bgs will be excavated, and any portion of it not incorporated in the treatment process will be 
disposed of at the ICDF or other approved facility. Soil exceeding the Cs-137 FRG of 23.3 pCiig that is 
more than 3 m ( 1  0 ftj bgs will have appropriate institutional controls applied. If there is evldence of a 
release from the V-Tanks or tlie associated piping, then the underlying soils will be sampled and analyzed 
for tlie V-Tal& contaminants to support a risk analysis that supports a potential revision to tlie FRGs and 
a determination of the need for fiirther actions. This determination could lead to application of 
institutional controls, fiirther remediation, or no action. 

For all alternatives, the portioiis of tlie tanks aid piping not incorporated iii tlie treatment process 
will be disposed of at the TCDF or other approved facility. Personal protective equipment and 
nonrecoverable materials and equipment (items that cannot be easily or cost effectively decontaminated 
for reuse) will be treated as necessary and also disposed of at the ICDF or other approved facility. 
Tnstitutional controls for the V-Tanks site will be maintained if contamination remaining at the site 
precludes unrestricted land use after completion of the remedial action. Tlie excavated area will be 
backfilled with clean soil after cleanup is complete. 

The estimated cost for each alternative is presented as part of the evaluation. Estimated costs are in 
net present value (NPV), with an estimated accuracy of +50% to -30%. Actual project costs for V-Tanks 
reinediatioii through September 2002 are $6.0 million. Cost estimates provided for each alteriiative 
include tlie actual costs through September 2002. 

All alternatives require institutional controls to protect current and fiiture users froin health risks 
associated with the V-Tank contents prior to remediation and with residual soil coiitamiiiatioii reinaiiiiiig 
after remediation, if any. Consistent with expectations set out in CERCLA (40 Code of Regulations 
[CFR] 300 j, none of the remedies rely exclusively on institutional controls to achieve effectiveness. 
Detailed information and requirements for institutional controls are addressed in the 1999 ROD. 

6.6 Distinguishing Features of the V-Tanks Alternatives 

The expected outcomes are not substantively changed as a result of this ROD Amendment. Tlie 
remedy selected in this ROD Amendment will produce an equivalent level of cleanup to the remedy 
selected iii the 1999 ROD. Both remedies remove all tlie waste froin the tanks, treat them to meet 
LDR treatment requirements aiid TCDF or other suitable disposal facility WAC limits. The primary 
distinguishing feature of the remedy selected in this ROD Amendment is that control of the treatment 
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process is maintained at the TNEEL, reducing the risk of commercial treatment facilities choosing 
alternative business strategies that affect the availability of selected treatment alternatives. 

Although the remedy for the soils is not altered in intent from the 1999 ROD or froin the 
2003 Proposed Plan to this ROD Amendment, it is being modified for greater clarity, as noted in 
Section 6.5, above, and detailed in Section 11.2. As specified in the 1999 ROD, institutional controls will 
be iinpleinented and inaintaiiied by the DOE at the V-Tanks site if residual coiitainination precludes 
unrestricted land use after completion of remedial action. 

The cost of the new remedy selected in this ROD Amendment is roughly equivalent to the 
increased level of costs for the 1999 ROD remedy as estimated just before that technology became 
unavailable and forced the development of this ROD Amendment. However, because the 1999 ROD 
selected remedy is not available, reinediation of the V-Tanks site has been delayed by approximately 
4 years. 

There were no major changes to the A R A R s .  The EPA promulgated remediation waste rules that 
simplify operation of reinediation treatment and storage systems, but generally mirror the existing 
requirements. Other A R A R s  such as the A R A R s  specific to PCBs also were clarified. Neither of these 
changes dramatically alters the basis of the remedy or its overall protectiveness. 
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7. EVALUATION OF V-TANKS ALTERNATIVES 

This section compares the performance of each alternative with respect to the CERCLA evaluation 
criteria, in order to make clear their relative advantages and disadvantages. The alternatives are evaluated 
for each of the nine criteria in turn, which are grouped into three sets: 

0 Threshold criteria (which must be met for an alternative to be considered for selection) 

- Overall Protection of Human Health and the Environment 

- Compliance with Applicable or Relevant and Appropriate Requirements 

0 Balancing criteria 

- Long-Term Effectiveness and Permanence 

- Reduction of Toxicity, Mobility, or Volume through Treatment 

- Short-Term Effectiveness 

- Tmplementability 

- cost 

0 Modifying criteria 

- State/Support Agency Acceptance 

- Community Acceptance. 

For tlie first four balancing criteria, the decision support model developed in tlie technology 
evaluation process yielded scores that were detailed in Section 5 of the 2003 TER and summarized in 
Section 6 and Table 18 of the 2003 TER. The variance between summary scores for several alternatives 
was small. A relative evaluation also was made to further assist in selection of the preferred alternative, 
primarily due to the closeness of tlie scores of tlie alternatives froin the decision support model 
(INEEL 2000a). The evaluation of alternatives below presents these scores as high, medium, or low 
rankings, with additional details as needed to identify comparative advantages and disadvantages within 
these rankings. The last of the five balancing criteria, Cost, is evaluated in terms of estimated net present 
value cost of each alternative, 

For tlie reasons described in Sections 2 and 4, the original selected remedy for the V-Tanks 
contents is infeasible. Therefore, its performance is not included in the comparative evaluation below, but 
is summarized here as a baseline. As originally evaluated in the 1999 ROD, the original selected remedy 
(Soil and Tank Removal, Ex Situ Treatment of Tank Contents, and Disposal) would have met the 
threshold criteria for protection of human health and tlie environment and compliance with A R A R s .  Its 
long-term effectiveness was ranked high because the contamination would have been removed from the 
V-Tanks site. The reduction of toxicity, mobility, or volume through treatment was ranked high because 
VOCs and SVOCs would be destroyed, volatile metals would be removed, and tlie reinaiiiiiig metals and 
radionuclides would be immobilized. The short-term effectiveness was ranked low, due to the complexity 
of worker protection measures, uncertainties regarding acceptance criteria at disposal facilities off the 
INEEL, and tlie risks to communities during sliipmeiit off the INEEL. State acceptance was signified by 
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IDEQ signature of the ROD, and public comments registered general acceptance by the community. 
However, if this alternative were evaluated today, the ranking for iinpleinentability would be low because 
of the lack of an available facility for treatment, and its cost would be nearly three times that estimated in 
the 1999 ROD, making i t  higher than four of the seven alternatives evaluated here, at approximately 
$32.2 million. 

The technology evaluation indicated that of all the alternatives considered, the amended remedy 
using Ex Situ Chemical OxidatiodReduction with Stabilization best meets the evaluation criteria. The 
evaluation of alternatives summarized here is based on data presented in the 2003 TER. The full 
evaluation of the original selected remedy can be found in the 1999 ROD. 

7.1 Evaluation Criteria 

The evaluation of alternatives in this section is limited to the alternatives for the V-Tanks contents 
only. All alternatives are equally effective in removing contaminated soil from the V-Tanks site. No 
significant change is proposed from the 1999 ROD with respect to the remedy for the contaminated soil, 
although it is being modified for clarity. 

7.1.1 Threshold Criteria 

Threshold criteria are requirements that an alternative must meet to be eligible for selection as the 
final remedy. The threshold criteria are (1) overall protection of human health and the environment, and 
(2) compliance with A R A R s .  

7.1.1. I Overall Protection of Human Health and the Environment, This criterion addresses 
whether an alternative provides adequate protection of human health and the environment and 
describes how risks posed through exposure pathways are eliminated, reduced, or controlled 
through treatment, engineering controls, or institutional controls. As a threshold criterion, this must 
be met for an alternative to be eligible for detailed evaluation and selection. 

All of the alternatives are protective of human health and the enviroiiineiit by preventing release to 
the environment of the V-Tanks contents. Furthermore, the treatment processes can be engineered to 
ensure that workers and the environment are protected during active remediation. 

7.1.1.2 Compliance with Applicable or Relevant and Appropriate Requirements 
(ARARs). This criterion requires that remedal actions at CERCLA sites at least meet legally 
applicable or relevant and appropriate federal and state requirements, standards, criteria, and 
limitations (collectively referred to as A R A R s ) ,  as required by Section 121(d) of CERCLA and the 
NCP Section 300.430(f)( I)(ii)(B). As a threshold criterion, this must be met for an alternative to be 
eligible for selection. 

All of the alternatives would meet their respective A R A R s .  Section 9 lists A R A R s  for the amended 
remedy. 

7.1.2 Balancing Criteria 

The five balancing criteria serve to weigh major tradeoffs between alternatives. They are: 
(1) long-term effectiveness and performance, (2) reduction of toxicity, mobility, or volume through 
treatment, (3) short-term effectiveness, (4) implementability, and (5) cost. Since lack of iinpleineiitability 
was the reason the remedy selected in  the 1999 ROD required amendment, the Agencies gave this 
criterion considerable weight in  the selection process. 
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7.7.2. I Long-Term Effectiveness and Permanence. This criterion refers to expected residual 
risk and the ability of a remedy to maintain reliable protection of human health and the 
environment over time. This criterion includes consideration of residual risk that will remain on the 
INEEL following remediation, and the adequacy and reliability of controls. 

All seven alternatives provide high long-term effectiveness and permanence by removing the 
contamination froin the V-Tanks site. 

7.7.2.2 Reduction of Toxicity, Mobility, or Volume through Treatment, This criterion 
addresses the statutory preference for selecting remedial actions that employ treatment technologies 
which permanently reduce toxicity, mobility, or volume of the COCs. 

Alternative 1 (+In Si tu  VitrrJrcation has the only high ranking for reduction of toxicity, mobility, 
and volume through treatment. It would destroy or treat VOCs and SVOCs, capture volatile metals (such 
as mercury) in the off-gas system, and immobilize the remaining metals and radionuclides. Incorporation 
of some soil, part of the tank shells, and some of the piping into the melt would increase the volume of the 
vitrified waste, but vitrification would treat some contaminated soil that otherwise would be excavated 
and disposed of without treatment. 

Alternative 1 (b)-Ex Situ fitrfication has a moderate ranking for reduction of toxicity, mobility, 
and volume through treatment. As with Alternative l(a), VOCs and SVOCs would be destroyed or 
treated, volatile metals (such as mercury) would be captured in tlie off-gas system, a id  the remaining 
metals and radionuclides would be immobilized Vitrification would treat some contaminated soil that 
otherwise would be excavated and disposed of without treatment. The addition of contaminated soil 
would reduce the volume of soils disposed of without treatment. However, ex situ processes require 
substantial amounts of treatment equipment, some of which could not be decontaminated and would need 
to be disposed of as secondary waste or in conjunction with the primary waste. 

Allcmuiive 2(c) Thermd Dcsorpiion wiih Disposul O f i h c  IATEEL has a moderate ranking for 
reduction of toxicity, mobility, and volume through treatment It would treat VOCs and SVOCs captured 
in the off-gas system. Volatile metals (such as mercury) that are captured would be stabilized as 
necessary. The residual waste froin the desorber would be grouted to stabilize toxic metals to meet 
disposal facility acceptance criteria. This would reduce the mobility of the contarninants with only a slight 
increase in volume 

Ranking of the remaining four alternatives for reduction of toxicity, mobility, or volume through 
treatment is low Under Alternatives Z(a)-ThermaI Desorption with Disposal Both On and OJ’the 
INEbL and 2(b)-[lhernlul Desorption with Disposal On the INEbL, VOCs and SVOCs captured in the 
off-gas system would be treated, and volatile metals (such as mercury) that are captured would be 
stabilized as necessary. However, the mobility of the remaining metals and radionuclides in the bottoms 
would not be affected. Although water is driven off by the thermal processing, the volume of the bottoms 
would increase due to tlie addition of soil in the desorption process. Aliernaiivc5 3 (a In Siiu C’hellr?ical 
Oxidation Reduction with Stabilization and 3(b)-E,x Situ Chemical O.xidation Reduction with 
Stabilization, would reduce toxicity by destroying the VOCs and SVOCs through oxidatioidreduction and 
would reduce mobility of metals a id  radioiiuclides through grouting. However, 3(a) and 3(b) would 
increase the volume of waste requiring disposal by adding the oxidizingheducing and neutralizing 
chemicals and the grout. 

7.7.2.3 Shod-Term Effectiveness. Short-term effectiveness evaluates the amount of time until 
the remedy effectively protects human health and the environment at the V-Tanks site. Tt also 
evaluates any adverse effects that may be posed to workers, the community, or the environment 
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during construction and operation while the remedial activity is being carried out. All of the 
alternatives with the exception of Alternative 2(c)-Thernzal Desorption with Disposal (yfthe 
INEEL accomplish tlie remedial action during the same timeframe. Alternative 2(c) would require 
interim storage on the TNEEL before disposal of the final waste form. 

Tlie highest degree of short-term effectiveness is offered by Alternatives 3(a)-In Situ Chemical 
Clxidaiion Reduciion wilh Siuhilizalion, 3(h) Ex Siiu Chellr?ical Oxidalion' Reduclion wiih Slahilizaiion, 
and 2(h)-Thermal Desorption with Disposal On the INEET,, Under Alternative 3(a), in  situ processing 
minimizes potential risks to workers and the environment. Most treatment processes would take place on 
the INEEL, iniiiimiziiig risks to communities off the TNEEL. Tlie technology's relative simplicity reduces 
complexity in worker protection measures. The relative simplicity and low temperatures of 
Alternative 3(b) make worker-protection measures less complicated. In addition, most or all treatment 
processes would take place on the INEEL, minimizing risks to communities off the INEEL. As an ex situ 
process, this alternative would pose slightly more risks to workers than an in situ process. Alternative 
2(b), like 3(a) and 3(b), has high short-term effectiveness because all treatment and disposal processes 
would take place on the INEEL, avoiding risks to communities off the INEEL. However, under 2(b) there 
are potential worker exposure hazards from materials handling and dust created during the process. 

Alternatives 1 ia)-in Situ fitr@xztion, I (b)-Ex Situ VitrrJrcation. and 2ia)-Theri?iaI Desorption 
with Llisposal Both On and Off the INEEL offer moderate short-term effectiveness. Tlie vitrification 
processes of Alternatives 1 (a) aiid I (b) involve high energy aiid high temperature, which could pose risks 
to workers that are complex to manage. Most processes would take place on the INEEL, however, 
minimizing risks to communities off tlie INEEL. Since Alternative 1 (b) treatment takes place above 
ground, worker exposure hazards are increased. The moderate railking for short-term effectiveness of 
Alternative 2(a) is due to its potential worker exposure hazards from materials handling and dust, as well 
as shipping, which could pose risks to communities off the INEEL. 

Alternative 2(c)-Thermal Desorption with Disposal Ofthe TNEET, has the lowest ranking for 
short-term effectiveness, because it would pose potential worker exposure hazards from materials 
handling, from dust created during tlie process, and from high radiation levels. Additionally, 2(c) calls for 
shipping off the TNEEL, which could pose risks to communities. 

7.j.2.4 Implementability. The criterion of implementability addresses the technical and 
administrative feasibility of a remedy from design through construction and operation. Factors such 
as availability of services and materials, and coordination with other governmental entities, are also 
considered. 

Iinpleineiitability is high for Aliernaiivec 2ia) Thermal Denorpiion wilh Disponal Boih On and 
Off the TNEET,. 2(h)-Thermal Derorption with Dirposal On the TNEET,. 3(a)-Tn Situ Chemical 
Oxidation Reduction with Stabilization, and 3(h)-Ex Situ ('henzical Oxidation Reduction with 
Siuhilizalion. For 2(a) a id  2(b), the prevalent use of thermal desorption would enhance implementation; 
however, application of this technology to radioactive materials has been limited, and this lack of 
experience adds design and operating complexities The technology is moderately complex but has good 
recovery; that is, tlie treatment technology may be easily adjusted if tlie initial treatment does not fully 
satisfy objectives. Under 2(b), treatment on the TNEEL of contaminants in the off-gas would add to the 
process complexity However, since all wastes would be disposed of on the INEEL, availability of 
disposal facilities would be more assured. For 2(a), shipment of organic contaminants off tlie INEEL for 
treatment would reduce regulatory and operational complexity. Alternatives 3(a) and 3(b), are given a 
high implementability ranking because the systems aiid equipment involved have a high technical 
reliability with relatively few major components, and with the flexibility of the technology there is 
excellent recovery. Design of in situ treatment under 3(a), however, would iiivolve some complexities 
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associated with integrity of the tank once the chemical solution is added, in-tank heating and mixing 
issues, and removal and transport of the grout-filled tanks. Alternative 3(b) minimizes the issues of tank 
integrity, heating and mixing, and dealing with grout-filled tanks. As an ex situ process, it would resolve 
the technical uncertainties associated with in situ treatment. The maturity of the chemical 
oxidationheduction technology for this type of application is limited; thus, additional testing will be 
required to confirm previous treatability studies (INEEL 1998). 

Alternatives I (+In Situ Vitrlfkation and I @-Ex Situ Vitrification have only moderate 
implementability. In situ Vitrification has been successfully implemented on similar sites, and disposal 
facilities are available, but it is a relatively complicated process with complex recovery and monitoring 
considerations. Alternative I (b) would require portable temporary vitrification units, which are iiot widely 
used, and the process is relatively complicated with complex recovery aiid monitoring considerations. 

The lowest implementability ranking is for Allernalive 2(c) Thermal Desorplion utilh Disponal 
Off the TNEET,. Although the desorption technology called for under this alternative is widely used, it has 
not been previously carried out on high-radiation sludges. Recovery would be relatively complex. If an 
approved disposal facility off the TNEEL is not available when needed, filial completion of the cleanup 
could be delayed or even precluded, with costs commensurately increased. 

7.7.2.5 Cost, The estimated life-cycle costs (in NPV using a 7% discount rate) for the alternatives 
are, in order of lowest to highest: $29.4 inillion for 3(b), $29.5 million for 3(a), $30.3 million for 
both 2(a) and 2(b), $32.7 inillion for I (b), $33.0 million for 1 (a), and $33.8 million for 2(c). These 
costs were calculated as planning estimates during preparation of the 2003 TER. Since that time, a 
remedy has been selected by the Agencies and the cost estimate for that selected remedy was 
updated for use in this ROD Amendment (see Section 8.2). Because of the expenditure required to 
update a cost estimate, no updates were made for the alternatives not selected The costs presented 
in this ROD Amendment are considered accurate to +50% and -30%. Details of the cost estimates 
are presented in Appendix A of the 2003 TER. Due to the closeness of these estimates, cost was 
iiot a major discriminator in the final selection. 

7.1.3 Modifying Criteria 

Modifying criteria are fully considered after public comment on the proposed plan is received The 
two modifying criteria are (1) state acceptance and (2) community acceptance. The modifying criteria are 
used in final evaluation of remedial alternatives and are equal in importance to the balancing criteria. 

7.7.3.7 State Acceptance. State acceptance is demonstrated by IDEQ concurrence with the 
selected remedial alternative and signature of this ROD Amendment. The IDEQ was involved in 
the development and review of the 2003 TER and the 2003 Proposed Plan (as described in Section 
2 of this ROD Amendment), as well as this ROD Amendment aiid other project activities such as 
public briefings and meetings. 

7.7.3.2 Community Acceptance. For community acceptance, the factors that are considered 
include those elements of the remedial alternatives that interested persons in the community 
support, have reservations about, or oppose. 

Tn general, commenters expressed support for both the alternatives and the evaluation process. 
Overall concerns most often mentioned include: (a) assurance of long-term effectiveness and 
protectiveness, (b) use of reliable and fully tested technology, and (c) continued public involvement and 
information. 
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Community response to the Vitrification alternatives included strong support and strong opposition. 
Two coininenters or groups questioned the technology’s reliability and safety, and another group opposes 
vitrification as “nothing more than a proxy for incineration,” which they strongly oppose. However, 
two other commenters support vitrification, citing its high ranking for reduction of toxicity, mobility, or 
volume, and its long-term effectiveness. 

No specific comments for or against tlie thermal desorption alternatives were received. However, 
one commenting group made clear their general disfavor of thermal technologies, because of the 
likelihood of off-gassing and airborne emissions. 

Community support for the preferred alternative, Ex Situ Chemical OxidationReduction with 
Stabilization, was generally favorable, with its low-temperature and ability to treat the complex mixture 
of wastes cited as advantages, as well as its use of ex situ processing to avoid problems with tank safety. 
One commenting group opposes it because of its low ranking for reduction of toxicity, mobility, and 
volume. Several comrnenters aiid groups expressed concerns about the legality of adding grout for land 
disposal, the adequacy of the proposed off-gas system to prevent accidental releases into the atmosphere, 
and whether enough treatability studies would be carried out to prove the technology prior to full 
implementation. The Responsiveness Summary (Part TIT) portion of this ROD Amendment documents the 
fill1 range aiid content of the public comments received regarding the recommended action. 

7.2 Comparison of V-Tanks Alternatives 

Allemuiive 3 (h) Ex Si/u Chemical Oxidallon Red~xiion wiih Siabilizalion is preferred over the 
other alternatives because it is a low-temperature operation, uses a simplified off-gas treatment system, 
and generates a stabilized waste form that can be disposed of at the ICDF. A comparison to other 
alternatives follows: 

Compared to Alternative I (+In Situ litrification, the preferred alternative has fewer potential 
hazards to workers, fewer monitoring concerns, lower costs, higher system reliability, and less 
off-gas waste production. These advantages more than offset Alternative 1 (a)’s relative strengths of 
technology maturity, less primary waste volume, and increased treatment capability for 
iiivestigation-derived waste. 

Compared to Allemuiive 1 (h) Ex Siiu 15/r!ficalion, the preferred alternative has fewer potential 
hazards to workers, lower costs, and higher system reliability. 

Compared to Alternative 2(a)-lherinal Desorption with Disposal Both On aid U f f  the lNEEL, tlie 
preferred alternative produces a lower volume of off-gas wastes, requires fewer shipments off the 
TNEEL, and presents fewer potential hazards to workers. These advantages more than offset 
Alternative 2(a)’s greater administrative feasibility. 

Compared to Alternative Z(b)-Thermal Derorption with Dirposal On the TNEET,, the preferred 
alternative poses fewer potential hazards to workers, offers higher system reliability, and produces 
a lower volume of off-gas wastes 

Compared to Alternative Z(c)-Thermal Desorption with Disposal O f t h e  TNEET,, the preferred 
alternative poses fewer potential hazards to workers, uses readily available disposal facilities, has 
a lower cost, requires fewer shipments off the INEEL, and offers better system reliability. 

Compared to Alternative 3(u)-Tn Situ Chemical Oxidation Reduction with Stabilization, the 
preferred alternative has equal system reliability and fewer design complexities. 
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Table 7-1 shows how the alternatives coinpare under each criterion. 

Table 7-1. Cost decision support inodel 

. .  

Threshoic Criteria a 

Balancins Criieria 

sts O J  

F 

Thermal Resorption 

. .  . .  

30*0 $3 33.5 
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8. V-TANKS AMENDED REMEDY 

The amended remedy for the V-Tanks contents is Chemical OxidatioidReduction with 
Stabilization. This remedy applies chemical oxidationheduction processes that provide the relative 
benefits of contamination control in a low-temperature liquid process. The final design of the ex-situ 
V-Tanks contents treatment process is expected to include aqueous-phase destruction of tlie organic 
COCs enhanced by gaseous-phase destruction of the VOCs. A simplified process flow diagram for 
treatment of the V-Tanks contents under the amended remedy is shown in Figure 8-1. Final details of the 
treatment process will be provided in the remedial design. 

1 I I 

Figure 8- 1 .  Simplified process flow diagram for the V-Tanks contents under the amended remedy 

The complete amended remedy for tlie V-Tanks (TSF-09 and TSF-18) is Soil and Tank Removal, 
Chemical Oxidatioifieductioi with Stabilization of Tank Contents, and Disposal. The major treatment 
activities will take place at the V-Tanks site or areas adjacent (e g., TAN 607), as necessary to facilitate 
remediation. The amended remedy will prevent unacceptable current and fiiture exposure of workers, the 
public, and the enviroiunent to contaminants in the V-Tanks. This remedial action will perinaneiitly 
reduce the toxicity aiid mobility of the contamination in the V-Tanks. Tt will meet the final RAOs by 
removing the source of containiiiation and, thus, break the pathway by which a future receptor may be 
exposed. This will be the final action for this site. The portion of the amended remedy that addresses 
removal and treatment of the V-Tanks contents will address the principal threat posed by the V-Tanks 
contents. 

Under this amended remedy, the V-Tanks contents will be chemically oxidizedreduced to the 
extent necessary to meet treatment standards in accordance with ARARs and then solidified in order to 
meet ICDF or other approved disposal facility WAC. The lCDF was designated by the Agencies in the 
Final Record of Deci.sion,for ihe Idaho Nuclear Technology and Engineering CTenier, Clperahle Unil3-13 
(DOE-ID 1999b) as an appropriate disposal facility for all TNEEL-generated CERCLA waste that meets 
the ICDF’s WAC. This amended remedy meets the ARAR (40 CFR 76 1.6 1 [c]) for a risk-based approach 
to remediation of the V-Tanks contents. Finally, pursuant to the original remedy selected in the 1999 
ROD aiid refined in the 2003 ESD, the surrounding contaminated soil, the tanks, aiid debris will be 
removed and disposed of at the ICDF. The FRG for soil surrounding the V-Tanks is 23.3 pCi/g for 
CS- 137. 
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The amended remedy for the V-Tanks (TSF-09 aiid TSF- 18) consists of I5 components divided 
into three subsets-(1) new or modified components of the amended remedy, (2) components of the 
original remedy that are clarified and remain in effect, and (3) components identified in the 2003 ESD 
that remaiii in effect, as follows: 

New or Modified Components of the V-Tanks Amended Remedy 

1. 

2 .  

3 .  

4. 

5 .  

6. 

7. 

8. 

9. 

Further sampling and/or analysis of the V-Tanks contents to support refinement of the RCRA 
characteristic evaluation to determine whether treatmeiit is required for uiiderlyiiig hazardous 
coiistitueiits. The results of this step will be subject to review and concurrence by the Agencies. 

Consolidating andor blending of the tank contents to facilitate management of tlie waste as one 
hoinogeiious waste stream to tlie extent practical. If laboratory studies on sludge treatment 
demonstrate a clear benefit, some of the liquid excess to the treatment process may be decanted aiid 
treated separately from the remainder of the waste. 

Continued temporary use of Tank V-9 for storage until the contents of that tank are removed for 
transfer to another V-Tank. Continued temporary use of Tanks V-1, V-2, and V-3 without 
secondary containment for storage of waste prior to treatment, blending waste prior to treatment, 
andor for providing an accumulation location for treated waste prior to stabilization. 

Chemically oxidizing/reducing the VOCs in the V-Tanks contents as necessary to meet applicable 
RCRA LDR FOOl treatment standards in accordance with A R A R s  as well as ICDF or other 
approved disposal facility WAC. Chemical oxidatioidreductioii of PCBs will be performed as 
necessary to demonstrate no uilreasonable risk to human health and the environment, as part of a 
PCB risk-based management strategy developed under 40 CFR 761.61(c). Chemical 
oxidatioidreductioii will be required for specific uiiderlyiiig hazardous coiistitueiits (e.g., BEHP) if 
the waste is confirmed to exhibit a RCRA characteristic. Laboratory studies will be conducted to 
optimize the choice of specific oxidant(s)/reductant(s) (e.g., peroxide) and to optimize tlie 
treatment process. The treatineiit process selected inay be multi-stage and will be coiiducted ex situ 
at the V-Tanks site or areas adjacent (e.g., TAN 607) as necessary to facilitate remediatioii. 

Additional treatment (e.g., solidification, stabilization) of tlie V-Tanks contents as necessary to 
meet ICDF or other approved disposal facility WAC. 

Disposing of the treated tank contents at the TCDF or other approved facility. 

Reinoviiig and disposing of tlie V-Tanks and associated piping at the ICDF or other approved 
facility. 

Shipping treatment system off-gas residues and other secondary wastes to tlie lCDF or an approved 
treatment facility as necessary based 011 tlie off-gas residue characterization. 

Components from the V-Tanks Original Remedy that are Clarified 

Excavating contaminated soil: 

Excavating coiitainiiiated soil surrouiidiiig tlie V-Talks that exceeds tlie FRG to a maxiinuin 
of 3 in (10 ft) below grouiid surface (bgs) 
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0 Excavating additional soil below 3 m ( I  0 ft) bgs to the extent necessary to remove the 
V-Tanks and associated piping. 

10. Disposing of the contaminated soil at an approved soil repository. 

11. Post-remediation soil sampling to verify that FRGs are met and to analyze for additional 
contaminants if excavation indicates a release of the V-Tanks contents: 

0 For contaminated soil less than 3 m ( 1  0 ft) bgs, post-remediation sampling to verify that 
FRGs are met. 

0 For contaminated soil more than 3 m (10 ft) bgs, post-remediation sampling to determine the 
need for institutional controls. 

For contaminated soil beneath the V-Tanks and piping where there is evidence of a release 
(either a leak from a V-Tank or the associated piping), post-remediation soil sampling at the 
bottom of the excavation to analyze for V-Tanks contaminants to support a risk analysis that 
supports a potential revision to tlie FRGs and a determination of the need for further actions. 
This deteriniiiatioii could lead to application of institiitioiial controls, further remediation, or 
no action. 

For contaminated soil beneath the V-Tanks and piping where there is no evidence of a 
release from either the V-Tanks or the associated piping, post-remediation soil sampling to 
determine tlie appropriate iiistitutional controls, if any, for this site. 

12. Filling the excavated area with clean soil (soil that meets RAOs) and then contouring and grading 
to the surrounding elevation. 

13. Establishing and maintaining institutional controls consisting of signs, access controls, and 
land-use restrictions, depending on the results of post-remediation sampling. Institutional controls 
will be required if residual contamination precludes unrestricted land use after completion of 
remedial action. 

Components from the 2003 ESD for the V-Tanks 

14. Further characterizing the surrounding contaminated soil and further defining the corresponding 
area of contamination. 

15. Adding U s  for managing PCB remediation waste (as described in Section 9). 

The RAOs for the V-Tanks site will be met through the completion of active remediation 
(projected for 2007) and implementation of institutional controls. As stated in the 1999 ROD, the 
amended remedy continues to address tlie risks posed by tlie V-Tanks by effectively removing the source 
of contamination and, thus, breaking the pathway by which a fiiture receptor inay be exposed. 

8.1 Institutional Controls for the V-Tanks 

The institutional controls identified in the 1999 ROD for the TSF-09 and TSF-18 V-Tanks are not 
changed. The 1999 ROD specifies institutional control requirements and requires that institutional 
controls be implemented and maintained by the DOE at any CERCLA site at the M E L  where residual 
contamination precludes unrestricted land use. 
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The I999 ROD also states that a comprehensive approach for establishing, implementing, 
enforcing, and monitoring institutional controls at the INEEL, including WAG 1, will be developed in 
accordance with EPA’s Region 10 Final Policy on the Use qflnstitutional C’ontrols at Federal Facilities 
(EPA I999a). More detailed information and requirements for WAG I institutional controls are included 
in  the 1999 ROD. 

8.2 Cost Estimate for the V-Tanks Amended Remedy 

The estimated life-cycle cost in NPV for the amended remedy is $32.6 million. Table 8-1 
summarizes the l’-Tanks ROD Amendment Co\t Eytnnate (TNEEL 2004). The estimated cost presented 
iiicorporates further scope and estimate development for the selected remedy since tlie comparative 
estimates were prepared for each of the evaluated technologies (see Section 7.1.2). The planning estimate 
summarized in Table 8- I has been updated from the earlier comparative estimate based on the Conceptual 
Design Reportjor Ex Situ (’hemica1 Oxidation Reduction and Stabilization ojthe V-Tanks at Waste Area 
Group I ,  Operable Unit 1-10 (INEEL 2003) and detailed planning for fiscal year 2004. The NPV was 
calculated using a discount rate of 7%. The accuracy range of this estimate is +50% to -30%. 

8.3 Expected Outcomes for the V-Tanks Amended Remedy 

The Agencies’ goal in this action is to remove tlie tanks and their contents from the V-Tanks site, 
thereby preventing potential release of contaminants to the environment. The amended remedy will result 
in attainment of the remediation goals and protection of current and future workers and future residents. 
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Table 8- 1 .  Cost estimate summary for the V-Tanks amended remedy. 
Actual Cost 

Tlrour!h 
Snnniiaty Cost 

Contingency a, Total Cost 
FV Estimated Cost (percent) FY 03 Dollars FV 117 Thllm-s NPV Th1lm-q 

Project Management and Support 

OU 1-10 RD/RA Scope of Work 
(50% of actnal cost) 163,301 163.301 

V-Tanlis Projecl Mgml and Support 1,382,949 2.365.188 3,718.137 

Original Remedy Design 

V-Tanlis V-9 Sampling 

V-Talks R D M W P  and 
Supporting Documents 

92 L,I08 

1.91'7,310 

V-Tanks Closnrc Plan 50 597 50 597 

V-Tanlis SaCely Anal! SIS 166,290 160 290 

$ 3,0611,305 $ 3,061,30s 

Early Remcdial Action (ERA) Design 

V-Tanks ERA RDfRAWP Addciiduiii 
(soil sampling and line isolation) 

V-Tanks ERA RD/RAWP 
Addcndnm Rcvi si on (contcnt s 
consolidation and sampling) 15.533 1.073.280 

61'7.352 

$ 910,233 $ 1,07:1,280 

61'7.352 

1.1 18.81 3 

$ 1,730,165 

Technology Evaluation and ROD Amendment 

V-Tanlis Technolog? E\ alualion 630,698 62! 922 690 620 

V-Tanks Tcchnologq E\alnatioii Rcport 17'7 307 177 307 

V-Tanks Proposed Plan and 
ROD Aincndniciit 

V-Tanlis Closure Plan 

V-Tanks Coiiccptual Dcsigii 

158,477 40.058 

58,289 21 .I66 

49'7.728 

1911.535 

70.455 

19'7 728 

V-Tanks Laboratop Studies 22.1,810 69" 198 218 104 (31%) 1,130 112 

V-Talks R D M  Scope of Work 15,217 61 920 7'7 167 

$ 2,077,121 X 820,312 218,104 (2'70/) $ 3,115,867 

New Remedy Design 

New V-Tanks RD/RAWP and Supporting 
Docnmciits 2,89:!.015 182!.121 (7%) 3,080.166 

V-Tanlis SaCely Anal! SIS 4'1,191 110 799 5 0  904 (50%) 221 894 

44,191 $ 3,0111,814 218,325 I8Yo) $ 3,304,360 
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Table 8- 1 .  ( c o n t i n u e d ) .  

Actual Cost Total Cost SummW' 
Through Estimaied Contingency FY 03 FY 03 

Cost (percent) Dollam Dollai-i: Wv nollari: FY 03 

R F H F D l 2 1  ICTlOh \ 16,8Y8,238 916,6'~11.842 

Legacy Waste Management 
and Disposition 

Early Remedial Action 

V-Talks Volume Moiutoring 

Earl1 Site Preparahon 

Soil Sampling arid V-9 Piping Isolation 

Contcnts Consolidation aiid Saiiipliiig 

Tank Contents Remedial Action 

RA Management arid Oversighl 

Treatment System Procurement and 
Deliveq 

Mockup Tcstiiig Off thc TNEEL 

Site MobiliAion, Preparalion, arid Selup 

Rcadiiicss Asscssniciit aiid Prcfinal 
Iiispectioii 

Tank Contents Removal and Treatment 

Waste Sampling. Packaging, arid Disposal 

Tank Coiitciits Prcfinal Tnspcction aiid 
Reporting 

Treatment System Dismantlement and 
Dcniobili7ation 

Soil, Tanks, and Piping Remedial Action 

Soil Removal and Disposal 

Talks and AncillaIy PipingEqnipnieiit 
Removal arid Disposal 

Sitc Backfill and Rcstoratioii 

Soil, Ta~&s. and Piping Prefinal Inspection 
and Reporting 

~ 

~ 

~ 

~ 

V-Tanks Remedial Action Final Inspection and Reporting 

Final Inspeclion and RA Reporl 

Closure Certification and Closure Report 

16'1 000 

6'1 000 

$ 230,000 

Capital Cost Subtotal R 5,638 323 '$ 19 521 151 

124,171 331 .I21 

$ 424,474 $ 3311,121 

60,179 5 i 028 

555,662 

504,230 70 032 

2 20:' 738 

$ 1,120,371 $ 2,325,798 

2.9 161.830 

1,171.851 

661 .656 

981.601 

2no.nnn 

1,10".777 

812i.791 

31 369  

$ 7,945,375 

1,130.309 

1261.306 

10(~.591 

55.000 

$ 1,4111,206 

98.788 

98,788 

0 

559.891 

338.577 

29:!.204 

7-1.nnn 

711i.893 

521.877 

I ii.nnn 

15.931 

$ 2,536,379 

28:!.578 

6'7.260 

28.388 

lii.000 

(4%) ____ 

l(4?'u) 

(0%) 

('48Y") 

( 5  1 YO) 

(.i00/) 

(.37%) 

(65%) 

(64%) 

(27%) 

(.50%) ____ 

759.595 

$ 75!i,595 

122 507 

559.662 

574.262 

2.3011 526 

$ 3,554957 

2.9 10.830 

1,7311.715 

1.000.233 

1.273.805 

27-1 nnn 
1,820.670 

1,340.668 

7o.nnn 

4,7303 

(32?'0) $ 10,4811,754 

(25%) 1,11:!.887 

(.i3%) 193.566 

(27%) 134.979 

(27%) 70.000 

$ 393,226 

42i.000 

izi.oon 
66,000 

(2!8?'0) $ 1,8llL,432 

(29%) 21 1.000 

(BY") 8x1 000 

(2!9?'u) $ 290,000 

25.150 177 

Contingency 3,153.122 

CAPITAL COST TOTAL $ 5,638,323 S 19,5211,154 $ 3,5611,122 (18OA) S 28,720,599 S 32,02",873 $31,76J,337 
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Table 8- 1 .  (continued). 

Actual Cost Total Cost SummW‘ 
Throuqh Estimaied Continqency FY 03 FY 03 

OU 1-10 Institutional Controls and Five-Year Reviews 

IrislilulioIial Controls 100,617 28X.000 388.617 

Fix-Ycar Rcvicws i6:!.500 1x.750 (.w.q 21 11.250 

$ 100,617 $ 150,500 18,750 (1l”ii) $ 599,867 

O&M Cost Subtotal inn.617 150.500 5511.1 17 

Conlingericy 42L750 (11%) 

OQM COST TOTAL $ 100,617 s 1sn,5on 4t4750 ( 1 1 0 ~ )  $ 599,867 $ 599,867 $ 32(;,971 

TOTAL ESTIMATED COST $ 9,010,211 $ 19,9711,651 $ 3,609,872 (18”iu) $ 32,627,740 $ 32,62”,711 $ 32,090,308 

Notes a Contingency is not applied to actual cost 
b Overall contingency on estimated cost is 18% The contingency rate applied to each line item varies 
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9. STATUTORY DETERMINATIONS FOR THE V-TANKS 

Under CERCLA Section I2 1 and the NCP, the Agencies must select remedies that are protective of 
human health and the environment, that comply with A R A R s  (unless a statutory waiver is justified), that are 
cost effective, and that utilize permanent solutions and alternative treatment technologies or resource 
recovery teclmologies to the maximum extent practicable. In addition, CERCLA includes a preference for 
remedies that employ, as a principal element, treatment that permanently and significantly reduces the 
toxicity, mobility, or volume of hazardous wastes, and has a bias against “off-Site disposal” (that is, disposal 
off tlie INEEL) of untreated wastes. The followiiig sections &scuss how the amended remedy meets these 
statutory requirements. 

9.1 Protection of Human Health and the Environment 

The amended remedy will protect human health and the environment from contaminants in the 
V-Tanks contents by removiiig the conteiits from the V-Tanks site. Institiitioiial coiitrols also will ensure that 
pathways to human or ecological receptors will not be completed during the institutional control period 
before 2099. Land-use restrictions may be implemented after 2099 to protect human health and the 
environment if contaminated soils above the final remediation goals are left in place. 

9.2 Compliance with ARARS 

Implementation of the amended remedy will comply with all A R A R s .  However, some A R A R s  
identified in the 1999 ROD have been deleted, some corrected, and others added in this amended remedy. 
Table 9-1 lists all ARARs froin the 1999 ROD, changed A R A R s ,  and newly identified A R A R s  for tlie 
amended remedy. 

9.2.1 Clarification of ARARs 

The Agencies have agreed to clarify and apply ARARs to the remedy as described in the following 
subsections: 

9.2,I.l One Waste Stream. All the waste in Tanks V-1, V-2, V-3, and V-9 is considered one waste 
stream. Waste typically was routed through Tank V-9 for solids removal before distribution to V- I ,  V- 
2, or V-3, depending on available capacity. While the concentrations of specific hazardous 
constitueiits may vary from tank to tank, the overall average coiiceiitration of the hazardous waste 
constituents for all tanks will be used to determine the applicability of LDR treatment standards to the 
entire waste stream. 

9.2-1.2 Waste Characterization. The V-Tanks waste has been characterized as a FOOl listed waste 
under RCRA based on the documented use of trichloroethylene for its solvent properties meeting the 
FOOl listing criteria in 40 CFR 261 Subpart D The FOOl “spent solvent” designation in 40 CFR 
26 1.3 1 can include other Chlorinated solvents (i.e. tetrachloroethylene, methylene chloride, l , l ,  1 
trichloroethane, carbon tetrachloride, and chlorinated fluorocarbons) that may be present in the 
V-Tanks waste above the FOO 1 treatment standard. Currently, no determination has been made by NE- 
ID regarding whether these other solvents meet the criteria for receiving the FOOl designation as listed 
RCRA wastes. However, the V-Tanks waste will be treated to meet the FOO 1 treatment standard in 40 
CFR 268.40 for all of the FOOl chlorinated solvents. No other listed waste codes are applicable to this 
waste. Other characteristic codes may be applicable to the waste. 
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Table 9-1. Suininary of AFL4Rs for the V-Tanks amended remedy. 
I I 

I TDAPA 58.01.01 161 (foriiicrly TDAPA 16.01.01 161). Toxic Substaiiccs I 
IDAPA 58.01.01 500.02 (formerly IDAPA 16.01 01 S00.02). Requirenieiits for 
Portable Equipment l A  
IDAPA 58 01 01 585 (formerly IDAPA 16 01 01 585). Touc Air Pollulaits. 
Noncarcinogenic Increments 

IDAPA 58 01 01 586 (forinerlq IDAPA 16 01 01 586), Touc Air Pollutants. 
Carcinogciiic Tiicrciiiciitq 

TDAPA 58.01.01.591 (foriiicrly TDAPA 16.01.01.591). National Emission Standards for 
Hazardous Air Pollutaiits, and the following as cited in it: 

A 

10 CFR 61 92. National Emission Standards for Hazardous Air Pollutaiits Standard 
(NESHAPS) 

40 CFR 61 93. NESHAPS Eirussion Moriilonrig arid Tesl Procedures A 

I 10 CFR 61 91(a). NESHAPs Eimssions Compliance I A  

TDAPA 58.01.01.650 aiid ,651 (foriiicrly TDAPA 16.01.01.650 aiid ,651). Riilcs for Coiitrol of 
Fiieitivc niizt .- - 

RCRA and Hazardous Waste Management Act 

Generator Standards 

A IDAPA 58 01 0 i  006 (fornierlq IDAPA 16 01 0 i  006). Standards Applicable to Generators of 
Huardous Wasle, and the IollowiIig, as ciled in 11 

40 CFR 262 1 I, Hamrdous Wasle Delerniiriatiori A 

l A  10 CFR 262 20- 23. The Manlfest 

l A  10 CFR 262 30- 31 Prc-Transport Rcquircniciits 

.R Type 

A 

A 

A 

A 

Statu' 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cnmments 

Applics to air cniissioiis duriiig cxcabation of soils 
aiid during remoi a1 and treatment of R aste 

Administrative requirement oiilq no substantive 
requireiiieiits Applies to portable equipment used to 
reinox e and kea1 waste 

Applies to air eiriissions during excabahon of soils 
and during remoi a1 and treatment of 4 aste 

Applies to air emissions during excabahon of soils 
and during rcmoial aiid trcatincnt of ~ a s t c  

Addcd corrcct rcfcrciicc Applics to air cinissioiis 
during excavation of soils and during remoi a1 and 
treatment of uaste 

Applies to air einissioiis during excabation of soils 
aid during rerno\al and kealnient of waste 

Applies to air eiriissions during excabahon of soils 
and during remoi a1 and treatment of 4 aste 

Applies to air emissions during excabahon of soils 
and during rcmoial aiid trcatincnt of ~ a s t c  

Amlics to air cniissioiis duriiig cxcabation of soils 

Applies to contarniriated soils arid Lank wasle. as well 
as nemly generated secondap aaste 

Applies to contaminated soils and ta& waste. as 4 ell 
as iicmly gciicratcd sccoiidaq mastc that R i l l  bc 
traiisportcd 

Applics to coiitaminatcd soils aiid tank vastc, as ~ c l l  
as nemly generated secoiidaq uaste that tiill be 
Lrarisporled 



, Table 9-1. (continued). 
ARARTy e w 

A IDAPA 58 01 05 008 (Torinerlq IDAPA 16 01 05 008). Standards Tor Owners and Operators oT 
Hazardous Waste Treatment Storage, and Disposal Facilities, and the followmg, as cited in it 

40 CFR 264 13 (a)(l-3) General Waste Analqsis A 

I 40 CFR 264 14. Sccnnty I A  

I *  40 CFR 264 15, General Inspections Requirements 

I 40 CFR 264 16, Personnel Trauiiiig I *  
I 40 CFR 264 Subpar1 C, Preparedness a i d  Precentiori I A  

40 CFR 264 Subpart D. Contmgencq Plan and Emergencq Procedures 

40 CFR 264 1 1 1 (a) and (b) Closurc Pcrforniancc Standards 

A 

A 

A 

Y w 

40 CFR 264 114, Disposal or Dccontamniation of Equipnicnt Stnictnrcs Soils 

I 40 CFR 264 171- 178, Use and Managemenl ol: Containers I A  
I A  40 CFR 264 192- 196, T d s  Sqstems 

I A  I 40 CFR 264 197(a), Tank Closurc and Post-Closurc Carc 

l A  40 CFR 264 55?(c) and (e), Teinporan Units 

I 40 CFR 264 554 (a) lo (IC) Staging Piles I A  

Statu! _____ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Commcnts 

Applies to V-Tanks aaste before treatment and after 
treatment but before disposal 

Applics to thc trcatnicnt faalitj for thc V-Tanks 
mastc at TSF 

Applies to the treatment facilitj for the V-Tanks 
uaste at TSF 

Applies to the treatment facilitj for the V-Tanks 
waste at TSF 

Applies to the lreahnenl Tacihl) Tor Llie V-Taks 
aaste at TSF 

Applies to the treatment facilitJ. for the V-Tanks 
mastc at TSF 

Applics to thc V-Tanks sitc aftcr mastc rcniotal 

Applics to cqnipnicnt nscd to rcniotc mstc  and 
soils. to treat tank uaste, and to transport treated 
uaste aiid coiitanunated soil Also applies to the 
V-Tanks arid ancillarq lines arid eqqrnent  

Applies to containers used during Llie reinox a1 and 
treatment of V-Tanks maste at TSF 

Added as applicable to ne4 tank sqstems used to 
trcat or storc V-Tanks mstc  

Applics to thc V-Tanks and to ~ C R  tanks nscd i n  thc 
treatment system at TSF 

Added as applicable to the use of the V-Tanks for the 
accuiiidatioii aiid subsequent storage of treated 

Added as applicable lo slaging piles oT contaminated 
soils 
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Table 9-1. (continued). 

I 

~ Statu! 

Comments 

A IDAPA 5 s  01 05 011 (ronnerlq IDAPA 16 01 05 011) Laud Disposal Reslrichons, and llie 
following, as cited in it 

40 CFR 268 40(a)(b)(e), ApplicabilitJ. of Treatment S tandds  A 

X 

X Applies to V-Tanks aaste and secondap aastes 
generated durmg treatment of the V-Tanks aaste 

Applics to V-Tanks dcbns and dcbris associatcd vith 
thc trcatiiicnt sqstcin at TSF 

Applies to V-Tanks uaste aiid secondaq uastes 
generated dnruig treatment of the V-Tanks uaste 

Applies to contanmated soil froin around the 
V-TinL E 

I 40 CFR 268 45. Trcatmcnt Standards for Harardons Dcbris I A  X 

I *  40 CFR 268 4S(a), Universal Treatment Standards X 

1 1 1  I 40 CFR 268.19, Alternative LDR Treatment Standards for Containinated Soil X 
I 

Toxic Substance Control Act (TSCA) 

. . ...... ~ 

Applicable to management and d~sposal of PCB 
Reiedmtion Waste at the INEEL 

Applicable to decontammahon of equipment used to 
inanagc PCB containniatcd mstc  

Applicablc to dccontaniinanon of cqnipnicnt nscd to 
mailage PCB contaminated waste 

Applicable to decontainuiahon of eqnipnieiit used to 
manage PCB contaminated wasle 

Applicable lo deconlanimahon or equipirieril used to 

I A  I 40 CFR 761 6l(c). Remediation Waste ksk-based Disposal Approval A 

A A 40 CFR 761 79(b)(l), PCB Decontamination Standads and Procedures 
Dccontamniation Standards 

40 CFR 761 79(c)( 1)  and (2), Dccoiitaniniation Standards and Proccdnrcs Sclf-Tmplcmciitiiig 
Decoiitaininatioii Procedures 

A 

40 CFR 761 79(d), Decontainiilation Solvents A 

A X 

A X 

I 40 CFR 761.7Y(e), Linulalion orExposure arid Control olReleases 1 1 1  X A 
I 

Toxic Substance Control Act (TSCA) (continued) 

Applicable to decontamination of equipment used to I I A  40 CFR 761.79(g), Decontamination Waste and Residues X 

To-Be-Considered 

Applies to the V-Tailks site before, during, and after 
remediation 

Applies to the V-Tarks sile belore, during, arid d e r  
rernedialion 

I DOE Order 5400 5 ,  Chapter II(l)(a. b), Radiation Protection of the Public aiid the Emiroinnent I TBC X 

X 

K 

DOE Order 435.1. Radioache Wasle Mariagernenl 

Region 10 Final Polic,v oJ1 ~JlStitutioJla~ (‘oJ1trol.T at Federal Facilities (EPA 199%) 

Kcy: A=applicablc rcqnircnicnt: TBC = to bc considcrcd. 

TBC 

TBC ,. Applics to contamination lcft in placc 



The sampling data at this time is not adequate to exclude some of the potentially applicable 
characteristic “D” codes Interference between compounds during the laboratory analysis of waste 
samples resulted in detection limits that exceeded characteristic levels for some of the I’D’’-coded waste 
constituents. That means it is not possible to determine if the actual concentrations in  the waste exceed the 
applicable limits for some constituents. Until the additional planned sampling is completed, the Agencies 
will assume that the “D” characteristic codes are applicable for those codes where tlie interference 
prevents a determination on the applicability of the “D’ code. This ineaiis that tlie treatment system will 
be designed to meet the “D” code treatment standards and associated Universal Treatment Standards 
(UTS) for any Underlying Hazardous Constituents (UHCs). This is in addition to the applicable FOOl 
treatment standards. If tlie additional sampling effort demonstrates that the V-Tanks waste does iiot 
exhibit any hazardous characteristic so that there are no applicable “D” codes, then treatment goals will 
be modified in tlie RD/RA Workplan to achieve compliance with only the applicable FOOl treatment 
standards. In that case, treatment of UHCs to UTS levels will not be required. 

9.2.7.3 Management of PCB Remediation Waste. The Agencies have determined that the 
management of PCB remediation waste will be modified in accordance with the ARAR, 
40 CFR 761.61(c). Under TSCA, separate analysis of tlie liquid phase (< 0.1 mg/kg) and tlie sludge 
phase (294 mg/kg) is required. Tf the waste is iiot separated into its separate phases, the combined 
waste must be managed as if the combined waste were at the concentration of the higher phase (40 
CFR 761.l[b][4][iv]). The waste iii the V-Tanks will, therefore, be managed at the as-found 
concentration of the highest individual phase (294 mg/kg), rather than the IS mg/kg average 
concentration. The PCBs in the V-Talks waste are the result of historical spills or unauthorized 
releases of PCB-containing materials from nuclear testing and development activities at TAN. 
Drains from within the TAN facilities collected spilled materials aiid routed the waste to the 
V-Tanks. The V-Tanks were installed for the express purpose of collecting waste products from 
TAN activities for appropriate management (Le., as pollution control devices). Tlie waste in the 
V-Tanks (an aqueous industrial sludge) meets the definition of PCB remediation waste under 40 
CFR 761.3. Bulk PCB remediation waste with a concentration greater than SO ppin may be 
disposed of without treatment in a hazardous waste landfill (40 CFR 761.61 [a][5][iii]). For 
CERCLA waste, the ICDF is equivaleiit to a hazardous waste landfill and, therefore, may receive 
the V-Tanks waste for disposal. The V-Tanks waste is also less than the TCDF WAC upper limit 
for PCBs established at SO0 ppm. 

The TSCA prohibits the land disposal of waste(s) greater than 50 mg/kg that fail the paint filter 
test The TSCA also prohibits the solidification of this waste to pass the paint filter test unless a 
risk-based petition is approved under 40 CFR 761.61(c). Tlie ARAR 40 CFR 761.61(c) allows a 
risk-based petition showing tlie planned treatment for tlie V-Talks waste, the final dispositioii at tlie 
ICDF, and a demonstration of the acceptable risk resulting from management of the waste according to 
this plan. Tlie information required for this petition has been compiled in “Risk-Based Approach for 
Management of PCB Reinediatioii Waste from tlie V-Tanks” (Engineering Design File [EDF]-3077), and 
that document has been placed in the Administrative Record for OU 1 -10. Signature by EPA of this ROD 
Amendment constitutes the CERCLA equivalent of the approval required under TSCA, confirming that 
EPA finds tlie proposed managemeiit approach does iiot pose an unreasonable risk of injury to human 
health or tlie environment. 

9.2.7.4 Characterization of Secondary Waste as F007 Listed Waste. VOCs, mercury, or 
other hazardous coiistituents released during tlie chemical oxidatioidreductioi or stabilization 
processes aiid collected on activated carbon, sulfLir-impregnated carbon, or HEPA filters is a new 
waste stream, with its own treatment requirements. After treatment of the V-Tanks contents, these 
secondary wastes will be Characterized as FOOl, and further characterized to determine if tlie 
stream exhibits any of the characteristics of a hazardous waste. Applicable treatment standards will 
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be assigned based on these characteristics. The secondary waste will be tested to determine if it 
meets applicable LDR treatment standards, and it will be treated, as appropriate. 

9.2.1.5 Temporary Use for Accumulation. Tank systems that are used to manage hazardous 
waste are typically required to have secondary containment. New tank systems that are installed as 
part of the remedy will meet that requirement. However, the remedy design may call for the 
existing V-Tanks to be temporarily used (for an anticipated period of less than one year) to provide 
an accumulation location for treated waste prior to stabilization without secondary containment. An 
evaluation of the tanks as documented in “Use of V-1, V-2, and V-3 for Storing, Blending, and 
Accumulating Waste During Remediation of the V - T a d d  (EDF-3948) demonstrates that the tanks 
meet the requirements of 40 CFR 264.553(c), allowing the temporary use of these tanks during 
remediation. Signature of this ROD Amendment constitutes the CERCLA equivalent of the 
approval required under RCRA for use of the V-Tanks for accumulation and subsequent storage of 
treated waste during the treatment operation without secondary containment. 

9.2.1.6 Staging Piles. Based on the presence of FOO 1 -listed hazardous constituents in the contents 
of tlie V-Tanks, and documented spills of the tank waste to soils at the ground surface during waste 
transfers, it is assumed that the contaminated soil (which resulted froin spills during some pumping 
operations to remove excess liquid from the V-Tanks) also carries the FOO 1 code. Soil sampling 
results to date have not revealed detectable concentrations of tlie hazardous constituents for which 
the FOOl code applies. Regardless, the application of the FOOl code to the contaminated soils 
means the contaminated soils must be managed in accordance with RCRA regulations. Tn 
accordance with the 1999 OU 1-10 ROD, contaminated soils will be excavated and disposed of at 
the ICDF. During excavation and prior to transport, the contaminated soils inay be placed directly 
in  roll-off boxes or may be placed in staging piles. 40 CFR 264.554(a) to (k), “Staging Piles,” is 
cited as an ARAR for contaminated soils, in case the remedial design determines that staging piles 
are a necessary feature of the remedial action. 

9.3 Cost Effectiveness 

Tn the Agencies’ judgment, the amended remedy is cost effective and represents a reasonable value 
for the money to be spent. In making this determination, the Agencies used the following definition from 
NCP Section 300.430(f)(l)(ii)(D): “A remedy shall be cost effective if its costs are proportional to its 
overall effectiveness.” The Agencies’ determination was accomplished by evaluating the “overall 
effectiveness” of those alternatives that satisfied the threshold criteria (i.e , were both protective of human 
health and tlie environment and compliant with A R A R s ) .  Overall effectiveness is evaluated by assessing 
three of the five balancing criteria in combination: long-term effectiveness and permanence; reduction in 
toxicity, mobility, or volume through treatment; and short-term effectiveness, and then comparing the 
overall effectiveness to costs to determine cost effectiveness. The relationship of the overall effectiveness 
of the mended remedy was determined to be proportional to its costs and, hence, it represents a 
reasonable value for the money to be spent. 

The estimated life-cycle cost in NPV for the amended remedy is $32.1 million, as presented in 
Table 8- 1 .  (The NPV includes actual costs expended through September 2003 but does not include a 
contingency on the actual costs.) 
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9.4 Utilization of Permanent Solutions and Alternative Treatment 
or Resource Recovery Technologies to the 

Maximum Extent Practicable 

Tlie Agencies have determined that tlie amended remedy represents tlie maximum extent to which 
permanent solutioiis and treatineiit tecliiiologies can be utilized in a practicable manlier for the filial 
remedial action at this V-Tanks site. The Agencies determined that the amended remedy provides the best 
balance of tradeoffs in terms of the five balancing criteria (described in Section 7), while also considering 
tlie statutory preference for treatinelit as a principal element and bias against treatineiit and disposal off 
tlie INEEL, and coiisidering state and commuiiity acceptance. 

9.5 Preference for Treatment as a Principal Element 

Tlie statutory preference for remedies that employ treatment as a principal element is satisfied 
because treatineiit is used to destroy organic compounds iiicludiiig PCBs and to stabilize inorganic 
coiitainiiiaiits iiicluding inetals and radionuclides. 

9.6 Five-Year Review Requirements 

Under the amended remedy, the contamination in the V-Tanks contents will be removed froin the 
V-Tanks site. However, pursuaiit to the origiiial remedy, coiitaminaiits in tlie surrouiidiiig soil may remain 
on the M E L  during the remedial action above levels that allow for unlimited use and unrestricted 
exposure Therefore, a statutory review will be conducted within 5 years after initiation of remedial 
action, and at least every 5 years thereafter through the standard CERCLA 5-year review process. The 
reviews will be conducted to ensure that the amended remedy is, or will be, protective of human health 
and the environment. This provision does not preclude more frequent reviews by one or more ofthe 
Agencies. 
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I O .  DOCUMENTATION OF SIGNIFICANT CHANGES 

This section documents both significant and minor changes to the V-Tanks remedy. Section I O .  I 
summarizes three significant and two minor changes from the 2003 Proposed Plan. 

10.1 Changes to the V-Tanks Remedy from the Proposed Plan 

The following are three significant changes made to the V-Tanks remedy from the 2003 Proposed 
Plan 

1. 

2. 

3 .  

1. 

2. 

Further sampling and/or analysis of the V-Tanks contents will be completed to support refinement 
of the RCRA characteristic evaluation to determine whether treatment is required for underlying 
hazardous constituents. The results of this effort will be subject to review and concurrence by the 
Agencies. 

An option to decant and separately treat some of the liquid from the tanks was added to the 
amended remedy. To optimize the treatment of the V-Tanks contents, the 2003 TER considered 
reinoval and treatment of a portion of the liquid phase in the evaluation of the remedial alternatives. 
The Proposed Plan &d not specify this option. This option may be implemented if laboratory 
studies establish a clear benefit. 

The selected remedy is ex situ chemical oxidatiodreduction to treat VOCs to both FOOl LDR 
treatment standards and disposal facility waste acceptance criteria. PCBs also will be chemically 
oxidizedreduced as necessary to demonstrate no unreasonable risk to human health and the 
environment, as part of the PCB risk-based management approach under 40 CFR 761.6l(c) 
(see Section 9.2.1.3, “Management of PCB Reinediation Waste”). Chemical oxidatioidreduction 
also will be required for specific underlying hazardous constituents (e.g., BEHP) if the waste is 
confirmed to be RCRA characteristic. Resulting treatment residues will be solidified or stabilized 
as necessary to meet the ICDF or other approved disposal facility WAC. 

The following are two minor changes made to the V-Tanks remedy from the 2003 Proposed Plan: 

During the data validation process, a laboratory error was discovered in the calculation of inorganic 
concentrations. This error has been corrected in Table 2-2 of this document. The changes in the 
data would not have significantly affected the technology evaluation or the selection process. 

The titles of the Thermal Desorption alternatives were modified for clarity. No other changes were 
made to these alternatives. 
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11. EXPLANATION OF SIGNIFICANT DIFFERENCES 

This section documents significant changes and clarifications to existing remedies and documents 
public participation activities. Section 1 1.1 summarizes a significant change to the original remedy for the 
PM-2A Tanks. Section 11.2 clarifies portions of the original remedy selected in tlie 1999 ROD for 
reinediation of contaminated soil at both tlie V-Tanks and PM-2A Tanks sites. Section 11.3 documents a 
significant change to the Reactor Vessel Burial Site. Section 1 1.4 documents the public participation 
efforts associated with these changes. 

11.1 Changes to the PM-2A Tanks Remedy 
from the I999 Record of Decision 

One significant change was made to the PM-2A Tanks remedy from the 1999 ROD. Tlie change 
was made in part to support the INEEL accelerated cleanup initiative. 

Like the V-Tanks, tlie PM-2A Tanks are being remediated to prevent any potential future release of 
the tank contents to the environment. Tlie PM-2A Tanks contain solidified sludge contaminated with 
radionuclides, organic compounds (including chlorinated solvents), and inorganic contaminants 
(including metals). Unllke the V-Tanks, essentially no free liquids are present in the PM-2A Tanks 
because in 1981 the tanks were partially filled with inaterial to absorb free liquid. As with the V-Tanks, 
the contents of the PM-2A Tanks are considered FOO I listed based upon the documented use of 
trichloroethylene for its solvent properties. The FOO 1 “spent solvent” designation includes other 
chlorinated solvents (i.e. tetrachloroethylene, methylene chloride, 1,1,1 trichloroethane, carbon 
tetrachloride, and chlorinated fluorocarbons) that may be present in  the PM-2A Tanks waste above the 
FOO 1 treatment standard. Currently, no determination has been made by NE-ID regarding whether these 
other solvents meet the criteria for receiving tlie FOOl designation as FOOl listed RCRA waste. However, 
the PM-2A Tanks waste will be treated to meet the FOOl treatment standard in 40 CFR 268.40 for all of 
the FOO I chlorinated solvents. 

As with the V-Tanks, some of the soil surrounding the tanks is coiitaininated, priiicipally with 
Cs- 137. The contamination originated from accidental releases during periodic pumping operations to 
remove excess liquid from the PM-2A Tanks (Section 4.1.6 of the 1997 RIRS provides more information 
about PM-2A Tanks operations). The tanks are part of a system that includes ancillary piping and 
equipment within tlie area designated as the PM-2A Tanks site. The surrounding contaminated soils a id  
associated piping will be remediated along with the PM-2A Tanks. 

Tlie original selected remedial action for the PM-2A Tanks contents documented in the 1999 ROD 
was identified as “Alternative 3d: Soil Excavation, Tank Content Vacuum Removal, Treatment, and 
Disposal.” However, during remedial design activities, including additional sampling, the Agencies 
determined the tanks are structurally strong enough that they could be removed intact, with the contents 
still inside. As described in Section 7.2.2.2 of the 1999 ROD, “removal and decontamination [of the tank 
contents and the tanks themselves] increase the chance of worker exposure and, therefore, lower the 
short-term effectiveness.” In addition to avoiding potential worker exposure, removal of the tanks with 
the contents inside will cost less and require less time to complete reinediation. As provided in the 
original selected remedy, the tank contents will be treated as necessary to destroy or remove the FOO 1 
listed constituents to meet LDRs and stabilized to meet other WAC for the disposal at the ICDF or other 
approved facility. 

As stated above, although significant changes are not being made to the part of the remedy that 
deals with the removal and disposal of contaminated soil from around the tanks and the tanks themselves, 
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these parts of the remedy are being modified for clarity. Details about these changes are provided in 
Section I 1.2. 

The original remedy called for removal of the tank contents, decontamination of the tanks, filling 
the tanks with an inert material, aiid leaving the tanks in  place. Under the new remedy, after the tanks are 
excavated with the contents still inside and the contents treated as necessary, the tanks and treated 
contents will be transported to the ICDF or other approved facility for disposal. Void space in the tanks 
will be filled pursuant to that facility’s WAC. 

Table 1 1 - 1 lists components of the original remedy that are being changed. 

Removing the tanks with the waste still inside improves short-term effectiveness. Potential risks to 
workers are avoided because the contents will not be removed from the tanks. Keeping the waste inside 
the tanks also reduces the potential for release of the contaminated materials to the environment during 
remediation. Tn addition, removing the tanks allows the sand bedding, cradle, and soil under the tanks to 
be directly accessible for inspection and sampling to confirm that no releases have occurred froin the 
tanks. 

As specified under the original remedy, the contents will be treated as necessary to meet disposal 
facility WAC. The results of sampling activities conducted in 2003 indicated that, except for 
tetrachloroethylene (PCE), the contents meet LDRs. The tank contents are expected to be treated through 
thermal desorption or chemical oxidationheduction to reduce the PCE to meet LDRs and disposal facility 
WAC. Treatment will take place at or adjacent to the PM-2A Tanks site (e.g., TAN 607) as necessary to 
facilitate remediation. Treatment studies will be conducted as necessary to select and refine the most 
appropriate treatment option. After treatment, the tank contents will be re-sampled to confirm compliance 
with LDRs and the applicable disposal facility WAC, and the tanks and the treated contents will be 
transported to the ICDF or other approved facility for disposal 

Based on a “rough order of magnitude.’ cost estimate, the modified remedy is projected to cost 
approximately 20 percent less than the original selected remedy (the original selected remedy was 
estimated in 1999 to cost $6.6 million). The cost savings are primarily the result of eliminating the 
vacuum system equipment and controls necessary to remove aiid manage the tank contents separately 
froin the tanks. 

Table 11-1. Changes to the selected remedy for the PM-2A Tanks (TSF-26). 
Remedial Action 

Eleinent Original Remedy Remedy Change 
Waste Removal Removing tank contents using 

commercial vacuum 
excavation technology 

and filling with inert material 
Decontamination Decontaminating the tanks 

Waste Treatment Verification of the waste form 
not requiring treatment before 
disposal (and treating tank 
contents to meet waste 
acceptance criteria, if 
necessary). 

Estimated Cost $6.6 million 

Tanks will be removed with the waste still inside 

There is no need to decontaminate the tanks since they will no longer be 
left in place but disposed of at the ICDF or other approved facility 
Before disposal, the contents of the tanks wll be treated as necessary to 
meet LDRs and disposal facility WAC Void space in the tanks w11 be 
filled, as necessary or desirable, as part of disposal facility operations 
The waste in the tanks wll be treated as necessary to meet LDRs and 
disposal facility WAC Confirination sampling wll be conducted to 
verify that no further treatment is necessary prior to disposal 

$5.3 million“ 

a Cost cstiinatc for rcmcdy chaiigc  as prcparcd as a “rough ordcr of magnitudc“ cstiinatc 
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I I .2 Clarifications to the V-Tanks and PM-2A Tanks Remedies 
from the I999 Record of Decision 

Clarifications are made to tlie 1999 ROD for remediation of coiitamiiiated soil at Sites TSF-09 and 
TSF- 18 (the V-Tanks) and Site TSF-26 (the PM-2A Tanks). For these sites, the I999 ROD identified the 
source of soil contamination as being from spills during transfer of waste to and/or from the tanks. Based 
on site Characterization, tlie baseline risk assessment for these sites only addressed soils surrounding the 
tanks. From the site characterization and the risk assessment, Cs- I37 was identified as a contaminant of 
concern aiid the final remediation goal of 23.3 pCi/g was established as the cleanup level. 

The 1999 ROD did iiot address, in detail, the poteiitial for soil coiitainination under the tanks and 
piping due to leaks. To cover this potential, the I999 ROD called for (a) post-remediation soil sampling at 
the bottom of each excavation to verify FRGs are met, and (b) analysis of the soil samples for additional 
coiitainiiiaiits present iii the tanks’ contents to perforin a risk analysis in support of aii institutional coiitrol 
determination for each site. 

As tlie V-Tanks and associated piping are removed, the underlying soils will be evaluated to 
determine if there is any evidence of a leak or release of tlie V-Tanks conteiits. This evaluation will 
include visual examinations of the tanks and piping, visual evaluations for staining of underlying soils, 
and radioactive field screening If there is evidence of a leak or release, then post-remediation sampling 
for tank coiitamiiiaiits and further risk analysis are necessary that support a potential revision to the FRGs, 
if there is a need for further actions. This determination could lead to application of institutional controls, 
further remediation, or no action. The following clarifications, therefore, are made to the soil remedy 
description for tlie V-Tanks and the PM-2A Tanks sites to more clearly distinguish between the remedy 
requirements for soils surrounding the tanks and piping (above or adjacent to the tanks and piping aiid 
typically between ground surface and 3 m [ 10 ft] bgs) and soil beneath the tanks and piping (typically 
more than 3 in [ 10 ft] bgs)’ 

0 The soil remedy description for Sites TSF-09 and TSF-18 (tlie V-Tanks) is clarified in Table 11-2 

0 The soil remedy description for Site TSF-26 (the PM-2A Tanks) is clarified in Table 11-3 

0 The overall soil management strategy for Sites TSF-09 aiid TSF- I8 (the V-Tanks) aiid Site TSF-26 
(the PM-2A Tanks) is illustrated in Figure I I - I ,  

11.3 Changes to the Remedy for the Reactor Vessel Burial Site 
(TSF-06, Area IO) from the I999 Record of Decision 

A significant change from the determinations documented in the 1999 ROD is made for the 
Reactor Vessel Burial Site (TSF-06, Area 10). This poteiitial release site was evaluated as part of the 
WAG 1 Comprehensive Remedial Tiivestigation/Feasibility Study (DOE-ID 1997). As no pathway existed 
to human or ecological receptors, no cleanup was required and therefore the site was documented as a 
“No Action” site in the 1999 ROD. 
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Table 1 1-2. Clarifications to the soil remedy description for Sites TSF-09 and TSF- I8 (the V-Tanks). 

Remedial 
Action Element Original Remedy Remedy Clarification 

Final 
Remediation Cs-137 

The FRG is 23 3 pCi/g for FRGs apply in a different manner for soil to a depth of 3 m (1 0 ft) 
bgs and to soil more than 3 m (1 0 ft) bgs 

Goal Excavation of soil exceeding the Cs- 137 FRG of 23 3 pCdg to a 
maxmum depth of 3 m (1 0 ft) bgs 

Application of institutional controls for soil exceeding the Cs- 137 
FRG of 23.3 pCUg that is more than 3 m (1 0 ft) bgs. 

Excavating contaminated soil that exceeds the FRG to a 

Excavating additional soil below 3 m (1 0 ft) bgs to the extent 
necessary to remove the V-Tanks and associated piping. 

Extent of 
Excavation soil. maximum of 3 m (1 0 ft) bgs. 

Excavating contaminated 

Contaminated soil that is 
above the 23.3 pCUg FRG 
for Cs-137 will be 
removed to the bottom of 
the excavation of the 
V-Tanks and will be 
disposed of. 

Post-remediation soil 
sampling at the bottom of 
the excavation to verify 
FRGs are met and to 

for 
V-Tanks contaminants in 
order to perform a risk 
analysis in support of an 
institutional control controls. 
determination at this site. 

Post- 
Remediation 
Sampling 

Post-remediation soil sampling to verify FRGs are met and to 
analyze for additional contaminants if excavation indicates a 
release of the V-Tanks contents. Clarified as follows: 

For the contaminated soil less than 3 m (1 0 ft) bgs, 
post-remediation sampling to verify the Cs-137 FRG is met. 

For the contaminated soil that is more than 3 m (1 0 ft) bgs, 
post-remediation sampling to determine the need for institutional 

For the contaminated soil beneath the V-Tanks and piping where 
there is evidence of a release (a leak from a tank or the piping), 
post-remediation soil sampling at the bottom of the excavation, to 
analyze for V-Tanks contaminants to support a risk analysis that 
supports a potential revision to the FRGs and a determination of 
the need for further actions. This determination could lead to 
application of institutional controls, further remediation, or no 
action. 

For the contaminated soil beneath the V-Tanks and piping where 
there is no evidence of a release either from the V-Tanks or the 
associated piping, post-remediation soil sampling to determine the 
appropriate institutional controls. 

Institutional controls will be required if contamination remaining 
at the site precludes unrestricted land use after completion of the 

Institutional 
Controls 

Additional institutional 
controls may be required 
based on the remedial action. 
contamination remaining 
at the V-Tanks sites after 
completion of the remedial 
action. 
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Table 1 1-3. Clarifications to the soil remedy description for Site TSF-26 (the PM-2A Tanks). 

Remedial 
Action Element Original Remedy Remedy Clarification 

Final 
Remediation Cs-137 

The FRG is 23 3 pCi/g for FRGs apply m a different manner for soil to a depth of 3 m (1 0 ft) 
bgs and to soil more than 3 m (10 ft) bgs 

Goal 

Extent of 
Excavation 

Post- 
Remediation 
Sampling 

Excavation of soil exceeding the Cs- 137 FRG of 23 3 pCdg to a 
maximum depth of 3 m (1 0 ft) bgs 

Application of institutional controls for soils exceeding the 
Cs-137 FRG of 23.3 pCdg more than 3 m (10 ft) bgs). 

Excavating contaminated soil exceeding the FRG to a maximum 
of 3 m (10 ft) bgs. 

Excavating adchtional soil exceechng the FRG below 3 m (1 0 ft) 
bgs to the extent necessary to remove the PM-2A Tanks and 
associated piping. 

Excavating contaminated 
soil. 

Contaminated soil that is 
above the 23.3 pCdg FRG 
for Cs-137 will be 
removed to the bottom of 
the excavation of the 
PM-2A Tanks and will be 
disposed of. 

Post-remediation soil 
sampling at the bottom of 
the excavation to verify 
FRGs are met and to 
analyze for additional 
PM-2A Tank 
in order to perform a risk 
analysis in support of an 
institutional control 
determination at this site. 

Post-remediation soil sampling to verify final remediation goals 
(FRGs) are met and to analyze for additional contaminants if 
excavation indicates a release of the PM-2A Tanks contents 
waste. Clarified as follows: 

For contaminated soil less than 3 m (10 ft) bgs, post-remediation 
sampling to verify the Cs-137 FRG is met. 

For contaminated soil more than 3 m (1 0 ft) bgs, post-remediation 
sampling to determine need for institutional controls. 

For contaminated soil beneath the PM-2A Tanlcs and piping, 
where there is evidence of a release (leak from tanlc or piping), 
post-remediation soil sampling at the bottom of the excavation to 
analyze for PM-2A tanks contaminants to support a risk analysis 
that supports a potential revision to the FRGs and a determination 
of the need for further actions. This determination could lead to 
application of institutional controls, further remediation, or no 
action. 

For contaminated soil beneath the PM-2A Tanlcs and piping, 
where there is no evidence of a release from tanlc or associated 
piping, post-remechation soil sampling to determine the 
appropriate institutional controls, if any, for this site. 

Institutional 
Controls 

Based on the results of 
post remedial action 
Sampling, institutional 
controls may be reqiilred 

Institutional controls will be required if contamination precludes 
unrestncted land use after completion of remedial action 
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Figure 11-1. Confirination soil sampling strategy for Operable Unit 1-10, 
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However, during public participation activities conducted in 2003 in connection with the 
2003 Proposed Plan, a coinineiitiiig group submitted a question regarding tlie status of this site. The 
comment prompted a review of tlie relevant documentation for tlie site. Even though no pathway exists to 
human or ecological receptors, residual contamination at the site precludes unrestricted land use. Thus, 
tlie site should more appropriately be designated as “No Further Action” (as that term is defined in tlie 
FFMCO) and protected with institutional controls. 

The institutional control requirements for this site are provided in Table 1 1-4. The Institutional 
Controls Plan governing OU 1-10 will be modified to include appropriate institutional controls for this 
site. The Agencies are pleased to note that the value of the CERCLA public involveinent process has been 
confirmed. 

I I .4 Explanation of Significant Differences Public Participation 

The INEEL will publish a notice of availability and a brief description of these ESD changes in the 
local newspaper (the Idaho Falls Po51 Reg/\/er) and six other Idaho newspapers to meet the requirements 
of 40 CFR 300.435(~)(2)(1). The N E L  Community Relations Office may be contacted at 
(208) 526-3 I83 or (800) 708-2680. There will be no formal comment period. 
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Table 11-4. Institutional control requirements for the Reactor Vessel Burial Site (TSF-06, Area 10). 

Site TSF-06, Area 10 Risk at t h ~ s  site precludes unrestricted land use and, therefore, requires mstitutional controls Institutional controls will be maintamed 
until the site is released for unrestncted use m a 5-year review 

Land Exposure Regulatory Basis 
Tuneframe Restriction Concern Obi ective Controls or Authontv 

DOE 
control 

lndustrial Radionuclides Ensure limited 
exposure to 
contaminated soil. 

Ensure land use is 
appropriate. 

1. Visible access restrictions 

2 Control of activities 

1 Property lease requlrements 
includmg control of land use, 
if necessary 

Post DOE 
control 

F 
e 
I 

00 

Industrial Radionuclides Ensure land use is 
appropriate 

1 Property transfer 
requirements including 
issuance of a finding of 
suitability to transfer and 
control of land use, if 
necessary 

FFNCO (DOE-ID 199 1) 

National Oil and Hazardous Substances Pollution 
Control Plan (40 CFR Part 300) 

CERCLA (42 USC 9620 & 120[h]) 

CERCLA (42 USC 9620 & 120[h][5]) 

Hall Amendment of the National Defense Authorlzation 
Act (Public Law 103- 160) 

Property release restrictions (DOE Order 5400 5) 

FFAKO (DOE-TD 1991 ) 

CERCLA (42 USC 9620 & 120[h][3][d]) 

CERCLA (42 USC 9620 & 120[h][3][C][ii]) 

CERCLA (42 USC 9620 & 120[h][3][A][iii]) 

CERCLA (42 USC 9620 & 12O[h][l]-[3]) 

CERCLA (42 USC 9620 & 12O[h][4]) 

Property relinquishment notification (43 CFR 2372 I )  

Criterion for BLM acceptance of property 
(43 CFR 2374 2) 

Excess property reporting requvements 
(41 CFR 101-47 202-1,-2,-7) 

Prouertv release restrictions (DOE Order 5400 5) 
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